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This invention relates to novel human monoclonal antibodies (mAbs) and to the genes encoding
same. More specifically, this invention relates to human monoclonal antibodies specifically reactive
with an epitope of the fusion (F) protein of Respiratory Syncytial Virus (RSV). Such antibodies are
useful for the therapeutic and/or prophylactic treatment of RSV infection in human patients,
particularly infants and young children.
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MR TiehaHRICBIT 2L 5 b dBEOBBRIEOH ZHIZEBNT
EUENBY, f0E, 77 7 —PHRERNLREOS RICEIT 5 TERILS 7
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JUOGHEBEREOHFIIRT 2R Z7u—F B L0/ 7 v—F VHERFE
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[0015]

HAE, FDAWR, 7= Lzt MOEL» S BEES WA BIRNT v ~7 a7 ) v
(IVIG) OEMAEET L, ZEMRORTHORENERH S TE R (Grooth
uis, J.R. &. Antimicrob. Agents Chemo. 35(7): 1469-1473 (1991)) , L#&sL
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FEOL- UL —CHECER L L BLURERBEIET A ENTES D
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R HHRIFITIZEAERY, EE, FRENDE MG/ S— M —ERES
NTRELY, RAXIIzo—v@E/ Y~ it MElaL X <EBYT, R
ETCERAEAERONA T F—vRZFEE2ELD, LELRBL, STEHER LIV
FEEICRT HITFEOESBRZOE, & bmAB, FICARBYEDEIZRIT &
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RSV FEHE EFIEFEF20) AT I%ELE bmAbIE, FEEDOHE
CEELVERZELTWD, P»5mAb D7 T 7 A2 FOBERIZBT BN
OO PR EE E/=d (Barnbas, C.F. B, Proc. Nat’l. Acad. Sci. USA
89: 10164-10168 (1992); Crowe, J.E. ©. Proc. Nat’l. Acad. Sci. USA 91:
1386-1390 (199D B L1 99 4E3 A3 1 ACABEFTEWO94 70644
8L LTABEhEZPCTHEEPCT/US93,/08786%5) , »h5
WEROBRIIES TRV, LPLaRoEohEFHifALE PmABR., BHMlE
TR R 2T S 2 e D OB EO S F LA GLE TRICERATE S

LESFIZB VT, RS VOFHERIIZENRECE A Tt
THEUENTIAET D,
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RIF O TR

1 DEFEICEWNT, £%AiE, RSVOFBEEETY M7 L BRENICKEL
. RSVEREZFRITEARELL VB 7 u—FAHEB L UEOBERN T 5 7
Ay b EREETS, RSVUASARAOFPEEHEIEHEENLRZNLDOE FmABIX
. BRREZENICERELETHTAQICERATHLY 3 5,
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b5 L OROERICBWT, ABEIL., b MuEEROZ o F Ao F Y
ThIa—= Pl hoTEESH, R 77— FabT 427 —547
FV-DLEBEHEINARS VOFEABCHANRTI—FREF v Z 7 AL
(s c FV) ZEMERIT 2,

Fhbh o 1 OROBRIBNT, £10OE b FF—BERkOE FPHB LU L#ER
FEBRBIUE 2O F FF—2bBkRRSVOFERHHT A FhfiE
7 a—FAGEHEROHB IO LHEEEREIIZOCDREEE T2
H8 (reshaped) FIXWERKEI TSNS,
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THIZHLH 1 DHOERIZENT, £FAIL, 1 (Fidzhlllh) oBZEE
TERFRENER L UOEE LRI REEEE T 5 EEARY 2RIt 5,

THICH S 1 DBDERRICRB VT, &L, Pl b Il REBOREER
FEDEOERAOHTE, WEERITE, Zo—FAdiEEdi< b 100
e ) 7 a—Fn, BEEIFIBENGEEEAGDETEATRIESE
MR ERET 2, HRRbiERS, REAOXENELIIRALRDRSY FE
AEHROZY b—7 L KIET DI LI o TABHORSEIE L KFEn b8
—R S VHMETHIBREOBEFANRE SIS,
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S LB WT, AREEIZ, RS VEBROTHE LITRRAMRICAE
DRBORFEHOBEFMRSE L MIRETHZLICL D, E MIBITARSYV
RBOZBNRBERIEOFELRIET 2,

EHICH I 1 DBIOBRICBWC, £FMAIE, RSVOFFEHECHTSE
e, 7 a—FAfE (mAb) PHEROE FBLUOKETE (A, #
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fE& N7z (engineered) HifR, CDR, Fa b¥7/iEF (ab) , 777 A}
L EREEOELUE) OMBLZ EEOFER L URHRR L EECEARs 2R
5, ZHOEOESE. EHEEa— R LT3 HEERRELY), Mtz 75

IRTrIFI A7 2 PENABTMEE FE L IWEELBMm) CBiT5%
OREBAEERT S I LOTEAZBR S NWRHEFIORE T oisis 2568
DML TSR NEEET D, EEFEL. ABRADO M 27 7 MEEHM
MRHE b MRS ERES TR CRBET L5 R H T TREL. £h
DORB U AEEHEET 2 Z L 2R,

[0023]

AEROENOBFRCBNC, ERFMRECHRBEZARHOL Mkl L
CUENEBLUEOT7 72 v b eEEMSE, e MuE (FixdEmhik.
FHFFEOTZTAR) LRSVEDOEOHKEGOHBERIZOWTT v/ T5Z
LEEMETS, b MIBWTRS VORREELBHT 5 HETHS,

AFFAOMORERR ORISR, FElRREB L UE0FE Ly EERFliciewy
TEHIZEHEND,

[0024]

FEIR DM 72 T

AEFX, RSVOFERELKGETA HERZE M/ 7 o—F A4k (BX
CEDTFTAL ) | #EHEEa— FLTWD BHEERRRE LU D OM# %
EFEDTZDDOFEL DFER OGN DHERB LI TEDT T 7 A MDRER.
FEIHGE L OB MRIE R £ 1R85 2,

[0025]

1. &%

FHEMEB IO ROGWHETERASNISBE. FROAFEIRO L S ICEERM
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TR T ¢ v hEhioe MR G077 A, HIZIE Fv,
FabZidF (ab’ ) ,RETHB,
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WEINERE e ) va—F ¢ 78K 25588, £EAOWERIE
ERXEDT I TA L M a— FLTWARKBEETIEZ N5,

TFEREE Mk 7223, 1Ok ME/ 7 u—F A FF—HfkEROK
BTHRLED 1 ODOCDRBE 2O 7727 F—HEFOCDRDKDY
CAVDLNTWAREREEW I, HELIE. 6ADPCDRETHERINT
W5, L0FELE, Flok b Fh—E ) 7 o—-FAHFRRO2bREEE
B FAX, Fv, Fab®&iEF (ab’ ) ,) BE20 T I7E7F—
E /7 70 —FABEPORIET 2EEORD VICHNLR TS, EbBIFELLS
X B1oe b FF—BEEROF a bEEAE 20 b7 7 &7 F kDN
TEEBCEIFTRICER LT, £RE/ 7u—F G2kt 5,
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[Bl1oRFEIa7 ] o~ —] biEE. RAB (FRERATELS)
CDR—=ra—F ¢ VRN FF—t MAADCDR—= v a—F ¢ 748
Wi Lo TEBREN TV b MRS EEERITE MES a7 ) L EER A
a— FLTWOMBMEF 29, b MAIBHEET, RFE/ o) U HE, L# (
FrziImAEDH) | TOEBEEIIEREN T T IAL NTHDHI LR TED,
ik (RE7 a7 ) ) OREFEEAICAET 55525 CD RIS, Mol
TERRHEODOFHEZ L > THRETE 5, # %L, Kabat® (Sequence of proteins of
Immunological Interest, #E4kK. U.S. Department of Health and Human Ser
vices, National Institutes of Health (1987)) IX. CDRZ{IBHRET A~
HOFAETT D, EbIZ, CORER/HELRETLHIOERABZ P
—H—TuZZARMLERTWS,

[0028]

(%2 OFE—FF—] BROFEE, TR LTEL1ORET 0T ) -
FF— 7 L= AN TELIEROEMAANR Y I —FIDOTFERICL > THE S
o (Thbh, EFPFRCER SN BEREERIITF Fea—FLTn
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52695 120X 7 LAF FRFIEWI, IFEL L, @EA— T —id #E
a7 ) VEEFTHY. TDLIRBE. [E20RE/ a7 ) ~A—R—
1 &W3, FoaogEr oY) - -k, AL (T4bh, RE-H1B
SO 2 OWEGUEH R CHHFETRERTH D) EiIMmLe (bbb, £
D) BMOFEOSFEHEEE 2 — RLTWARKBES 285 L 5 5, i,
a7 CHHERIZLE (FREE—RYXTF Fo—f L LTOmE)
ThHd, B2ohEr/u7 ) oA_A— | r—d BEORE/ aT V752
FhdA YEIZRESRARY, SbiZ, FE20REIaT Y =T —id F
ab, E£/EF (ab) ,WKALNDLIWK, GE T ) VREBEO—H%
EHHD (Thbb, EYALe MREERE LIS EER O S8 L5
) o 2GS M- FE L, ERMaoARE EICEN LEERNEEER
Haza— FLTWARFEHALE, 77 —UFT 1 A7 L—F 475 ) —D—HL
LT, RSN EZBRRHO»OERE, flzE, BEY e
A%y H—+¥ (HRP) . —HF 7 b F—EhEEa—FLTOAESZSE
ATOTH LU,
[0029]

Fv, Fc, Fd, Fab, Fab’ £%F (ab’ ) ,755;EI. E1LD
DOEEN 2B CHWoN D, (% iE, Harlowd, “Antibodies A Laboratory
Manual”, Cold Spring Harbor Laboratory, (1988)% &R L&, )

FHMECEASNLEES. BEShibuk] 725583, ZEREOR, ¥
bbb, SROGRIE BT filET7 7 720 FEEREMIZ, ¥2A5, b
Mubifk, I EIIREFMICTT ¢ v FERZE MLfE) THhoT, ZZ
I, BRENET 7277 —HEOLBLO/ EHEHHETNE FA A 2 O—ER
BREIN2E b= LTRENZ A 2 1 2L EO FH—Hifk BB
Lo TEBIN TV IREERT, fl2E, »r5gTi, FEEMLE (Fki
FAZLH) &S Lzt MEHEEZIZEOHEIC L » THREF T o ahiE:
WE LS D, MIESNEFFILER, FH—NEHEEEEL2EFTLI DI,
TS E—FELBLIO EEHENE FA A S AEEKE 2 - FL
TV OB OREZ L > THEMT bR S 5, ZThoDHEKE, 77874
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—PiEBAEO 1L EOCDR (E LEET) OXRBPMFICEED M —Fk
HROCDRICLZBHEZTeZ LB TED,
[0030]

(%2 THE] 258, BEOMBROT7 7 7% —AkrbmkOLBL
UHSEAEEREES L RN o BERORRICAEL 20 EMHER (L#HB
L UOHSH) 2E6T28ESREHEORE NS,

Me Mepifsl 22853, Fe P FF—RE a7 Y oo lROFDCDR
EFHL. fFOBRIORE7aT Y CARESE LU EOE hMuyEsa Y ks
LEARTHAIMESNETUEOEEV S, b, HMAMEERRFEEL. HE
TI74=T 4 —BRFETALICHEENY S (HZIE, Queend, Proc. Nat'l
. Acad. Sci. USA, 86, 10029-10032 (1989), Hodgson® . Bio/Technology, 9,
421 (19D EBRDOZ L)

[0031]

[P ¢ w D ENTFE] B8k, =7 ¢ v M EShichikcie®g
INBAEBECBVTHARICHT 2 0ERNEBEO LR S5 2 L %
AL Lz a—= v 7 NTEY., EFMElaREES: ST 28%kE =T 1« v
FEAEICRFT—BLO/ $3 T 77 —EIICBNTE LR L
TES NPT 2V 5,

[ R —Hifk] 72 53EiE. Fr—iEofs Bk L O s e L ki
HEINREI o) ra—TF 1 v 7ERB LR LN D RE Lk E ik E
BT H IS5, FOREEE, CDRELRZFOMOBENTTZALFHL
<RFOBECEOBES| 2 E—0REI a7 ) L= b R—ltE 2 8K (£
Jr7a—FAE B E) 2v), RERICBTHEAICESSL 1O R
X, Fab GA—1&¢#HEhse ME/ Zu—FAHiEOFa b7 7 7
ALUPTHD, Fab GA—1ik, B3, 4, BA—8FBLWIA—9E (
BFIERS1—4, 13BLU14) WRENRDZLIBRAELBLVHEDNAB
SOTI/BEIIGA— 1207500 LTEREEND,

[0032]
(7775 —Fikl R58EX. TOHB LG/ E7213 L #ia 2 smnks
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O/ EEFOHBLO/ E X LEAREERE a2 — FLTWAEBESIO2

T (FdwFhh—8, §EL<Ee0) 2F—0RE a7l - h—

B2 S, FI—aicRErc BBRo B konE (£ 7e—J 1

FITEBZ) B0 D, HELLLIE, b MUERT 7S —HUETH B,
[0033]

[CDR] %23k, £E7e7 ) VHBLIOLHOB A EHEK TH 25iED
AR ERER T I JBEFIE LTCEREESID (Flzif, Kadats. Sequences o
f Proteins of Immunological Interest. % 4 kK. U.S. Department of Health
and Human Services, National Institutes of Health (1987) % &) , HyE s
w7 ) DREFSFICBNC I OOHEB L3 2O LHCDRER (F13C
DREH) #HD, LT, KAMECHEN SN SHE. TCDR] 257
i, 3 OOHECDRDET, $EIE3O2OLECDROET (FRITEYLRL
i, Z2HB I G2 LEHCDROWE) 25, CDRiE, HUREZIZ=L h—7
T 2 PUEDORBE D7D DO REOFEMIRE L RItT 5, RBRHIZEIT5EMO
CDRIZ, FI—HAEAEHB I OCLERSBERTHY ., RRZELLSCDRD
EilRE2 g L, 2oEURTEL. TR o3E%ET S FH—buk e A CAERE
HREMES IOV R R R T ERIMR T B,

[0034]

FRESHREEEZIIPMEAEEETD) 0255, Fl2E, Fab G
A—1EBDEEDVANVDFRT 7 4 =7 4 —IZ Lo THEM T b3, B
LLBERRECRB N TFab GA— 1 OERBESICL>Ta—FENACDR
BEVIEWERISNT 7 4 =7+ — AT DHRENRDD ZEEBKRT D, I
LN b LT, PPAREICBVTFab GA—1DCDRIE, EEFab G
A—1ERACZE F—T2RBTITHAS &R THREND, [HENTZ S
AR, FOT7 I A FRBERTHHUE L R UHURE SR REERS IO F
TR R RFT 5. Mo HERIILEERS B2, aErar)
VAEEMOT I ERFAINRFVRBETOLROREK) THD,

[0035]
MR 13, DK E b 1207 I BRI > TES I T 2/ B¢
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By, T, ekt EROEMTHI LN TE, T2, 3EOTSI
JB (Thbb, 1 OfERR) OEMEAZIEEBETCHIZLNTE, TOMBEH
W, TR BRESI D IEEME S O S FNE, flxE. ARFEEBLIUR
T 4=F 4 — R R T AL RARICTS, Al HABOZ VX7 LT
—PHIBENE CDR—T 2 —5F ¢V ZEEANE - A ECER T 2568, B
BUZ L > T (P A Lo b) RRBREBERST DI LENTED,

[0036]

FOEX, £, MYECTFEREL LTELTHLY, (I @EBETFEREER
IXERF] 3. BARHOT I /BELIIRTT FEFIEZ 2 — F LTV A BRI
BIDUETHD, »PrAEEFLIEML, BFEa— FOMEERT 0,
FEioik, MEDHEAREET 2 L CHBICEMEEND LD ThHD, ZhHOE
BEREBHL, WThhroa—FEhiET I /7 BERIICBTABELZELTY
ELHRLTHEY,

[0037]

(=7 =7 Z—4l) 7258 %, WERKE., BEO/ £k FF—HkoRA L
LIEAROLELIHEAD A WE FF—REOMO 7 F 7 A MBRFEERCZLD
BAELS 2EEAEHEESTEZVI, P05 IEERERER. BROBCBNT
R ENAEANREE, Az, R AFLriiithtor7 25y 7 e—X
. BlxiE. BIAcor e (Pharmacia) AT AIZRBWTHERAEINS
o, FRRERSHFCBWCHEATH- T, b BIUEY~DERE
WWEERMOIFBEAEDELAETAIENTES, thomT o7 ¥—FiX, B
EREFEIEIERNERMEEZ XL — T AEDORBREBEZEE LS 5,
BTz 2—H, HziE, RVoF Lo ) a—ak, 0, WEHIEOLE
HMEBNT20ICERATSHY 3 5,

[0038]

I11. aryEFrrIF7nra—=7

EROLIZ, W orORMER, N TV F—vHifffor bE 7 a—F L
TR DRSS L ORBE~OEZEMEHNZHE L TE7% (G Kohlerds LTRC. Mils
tein, Nature, 256: 495-497 (1975)) ., “h DA TH, ~A 71 F—=<H
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RRMERT H7DICANLRAE YRGS~ M — I = o — < RS
BRNZEROREBREENTZBETEININA T F—<DEE®ERZ LT
ETHD, INHDOREIT, FEBRICBIT D VAV ARENBMOR R DT
., REVOBHILBWTELIENTD, LiadsT, avEF NI 7aArnm
— ST O TEMFNT e —FBEE LV,

[0039]

aryeF I T u—= i RN, PCTABREWO90,714 4
S3O0FBHARINTWD, FHRIZEZE, 2y NI T7A7n—=v70RK
i, MIEMROEEI e MfE, AT R EORRRENBRET X VT 4
—EBATBHZLTHD, REEREOME, MkEL3EEEAWD Z LB
T LU, FRcA AR, BET 2 b0 TARVA, MR, BR, Voo
. B, Rk LUSMELY kR mE TS, Mk, f 2 ERRTRSY
EEoTHEEh TWTh i, ERRREREE2ECEI Ao TRAE R
F—=bLIFH I VY Th 2 BPEEEED FF—L@REh ) 5,

[0040]

oI b B S B a7 ERIE. DNAZZBRRNAOHECTCHE Z
EBRTE, MEDLWZ LI, KU AT —PE#HRE (PCR) ZRED
Effic > THiEEN 2, RNAL LCHEBSHAEHS, BETHERIIFELL
X, BIERTCERIC L > Ce DNAWKKETHREN D, HMIBIREHTHANER
L VEMICREShZ Z N TR D, fIZXIE, PCRY I A v —EFIDILERE
WEBRIRICE ST, a7 VEBETFEREEEGRTFOZ FARNOY T2y bD
BRAHIREEERTHZ LN TE D,

[0041]

Wo Tt ARG EETES. ZOHRE. rOHBIOLHESHEO R ZEHEEE =
—RLTWABETEAEELZLIE, LBLUHHEBEGETZ 7 ¥ Afligbd
THELTI UV FLharEF NI TASAT IV —2BRTH, 25T
NI == TRESCT D02 DMBZ DNALY & —FZNEHENT
W5 (B, PCTAREWO90,714 43 0818 ; ScottBLUSmith, Sc
ience 249:386-406 (1990); I KESFHES522340988H) , 2v
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FRITATFATITV—%ERTEHE, BEHE, BEOLVILKIIEEDER
SV FEBETAAM ARV =TT A LItk - T, @3B RGIE, &Y
HEMICTRTALI R N—T B AL F AR =2 T Lo TAZ Y - TE
B,

AMEBCREETAEISIZ, 2 EF I TAZ -0 TBETAZ ) —=
VIR I AFEFUEEERT A Z EBHE L. RWVT, BrEOERS T DOER
#iZ, ThoE2RmALIZEHRT S, LALENRL, mAbDFabT7 77 A
VEhbERE, Fu—=l P RBIUPRAZ )=V SIBERAT A ERTE S,

[0042]

111. fiRkZS 7 A b

AFEHIL, RSVOFEAEIATONEZFELEMAbDINTAs cFv,
Fab¥/idF (ab’) 757 AL OHEAZERTS, 2hbDT75 7 A
v MEMSZ LT, RSV —EMERERICKT 51 - R TORERR LOWHER
HHEE LTELRRSVEBKO—ERE LTAy - EhaTERATHY 555,
Fhbik, FiEEe MUAORS & L TERAMZSICRBWTERENLS, scFv
TZIFTAME, LU A——HEEIEH-U »I——LEROWTIICE
WL 272 VBOY v I—Itd - GEFB SN E LB I UHEAEERE &4
T5, Fabr7I7 A I, ELELHEOT I VKRS E2EEFL; F (a
b’ ) S 7FT A MM ARP AL T 4 FEGICLE - THE S 2o50DF
ab7 I T AMILoTEREINTETZFTRAL N CHD, RSVERE/ 70—
FAHER, 2 FRITAT =V 5L T - BAEDTEDs ¢
FvE/idF a b7 37 A0 FOBREERET S 2, Winterb, Amn. R
ev. Immunol., 12: 433-455 (1994) ¥ 7-idBarbas®. Proc. Nat’'l. Acad. Sci.
(USA) 89, 10164-10168 (1992) M, EbL bbb hic kb, HELHRIC XY £k
ELTHAAEND) .

[0043]

I1V. BHOHR—RSVHET I /BB LUX 7 LA F FEEF|

Fab GA—1¥FEAMECEAOMOTEL, M —HuiEoiiEe
RREMEIC X o THMATT D s A OWERIKRORGR X OIS M i,
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Wz, EHB IO ERELE~TT PRSI, 0SS, C D RERS
R T T 7 A b, BRUEOELE, BLUENE 32— FL TV A EEERED
FlE529 5,

[0044]

—flE LT, ZOX5KAERIZ. RSVELFFab GA—1AHKRDE
L#EB L O EHFESBS L O b BEROERS | 2#8ttd 5, Fab GA—
1ADOHSE A ZEEEIZ, K4, BA—8FBLIUP10A—10B (FFIESS3 —
4, 13BXV1B) ITmaEnd,

[0045]

FEL#EHB EUCHE~TT FEFE 2 — F LTV A AR OEBES| F 72i3%
DT Z A ME, £, CDRERITEESEERREL 2 — FL TV 2 BEE
FIRIC BT DR EDOEDERERBFRIEEAN, BLUORBHAT7 XX Fh~D
B OB IS BE Y OB ALICER TH 5, FliE, HBMatsis
BIWCDR—zya—F 4 U IEROX 7 L2 F FESNZEIT A L ME
Hix, RRERFEZEHZCDR (BEOV E0iEs M) ERodAs:
BT ARIRBEETM 2 ERT -0 ERTAZEBNTES, ZhHDCD
R—=ra—7 ¢ U 7K. AEAOHEEL MUEOBEIZAWTE LN,

[0046]

BEa-RFOMELZEE LT, ARHAONEHRBLICLET I/ BEFB LT
CD REFI7 & N R —HiE O REE XE T2 EOBEN T 7 7 A b
BLOEEGEEZ 2—FFafx 0a—F ¢V TEFIPEEINS 5, AEH~T
F FEFIEZIZCDREZ 22— F LTWAREN O HEEBES £ /13t 0757
AU MI B20RESa T 8= MR LEBIFARRICES SR AGE, WE
Pk, B2, ¥ AT Eike MubiE, R EBROMOBRMES W hik:
EETHOIERATLHIZ LB TES,

[0047]

APEMECGEROEEFEO—HE 2 — F LT 5 BRSO, X
WCDR—x v a—F ¢ »VERINCHEHRESNELIXICDR—=rya—F 1
THEROEEO b NSRS EE R AR 2B SO K S e oo b D EEEREL S
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BARBHICIAGEENAZ LIZHEETRETH B, »0HEFIX, Bfao— FOMF
BZL-oTHSBLU4 ESIBFE2BLC4) WRENADERUT I /B
o — T 322 COEMES 20575, ReBLUT7 (EFIESS—12
) . 0 REFIOERTERGET S, AERAICESINAMOFER DN ARSI
X, ARV P2 RN TV EALE— a3 EHT (T, Maniatis®. Molec
ular Cloning (A Laboratory Manual, Cold Spring Harbor Laboratory (1982),
pages 387-389%M) TG A — 1HifkEa— FLTWADNAES #HxE, B
3. 4, 8A—8F~11 (FHEZ1—4, 13—16) OS] 27D
FA XL, EHEOTFEMEAEERRTIRMNEEET D, 1OPPEA )
Ve hRAA TV EA =g & BOHIE, 4xSSC, 65CTAATY
ALY =g, RNT, 0. 1 xSSC, 65CTI1RERELETS, BET
W, BIRMRA M) Pm v b T A B —ra R, 5 0% R AT
TN, 4xSSCHA42TCTTHD, FELLIE, IhoDONATVFEALXTHD
NAEFL, 2R EBNL X7 LAT FE, Thbh, BEXZOCDROKX
EXTH3B,
[0048]
V. WEENERES 07 ) va—F o FHERR X USRERE
BEESheREI a7 ) ra—F 1 U 7ERIT. ¥ A FHE b ME, FiEs
BLOREENICTT ¢ v bahice MR L 5 2BEESNZHiEE2 88T 2
KEVEE o — RT3, IBOWEShRET7 a7 »a—F ¢ 78R,
ToreTE—EITT ) o= RICEASRD. RSVHUE, FFEL<
i, BRACL - TRBENDI L2 RRT 7 4 =F 4 —HilEOHRMEE AT 5
RIF FEa—FTBHCDR—xya—F 4 V7% s ¢ FvEROBRETS
545,
[0049]

TR TE—PRETa T = b —ThBEE, ERROL I, FhiX
. BMIO%E 2 ofiEER. i, F cEBREa—FL W 285285 T 5,
TR 7Y o= bk, . FRER UL E A HSEREERS 7 L
—LRNTERIR) VB OFRIZL > CRATARORET a7 ) e a—
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FLTWAERFIZEELD 5D, RSVOBEENT F 7 A BRI HT
LIRS N 5L, RUAAL DRILENEREEELEHT X5 ICHEE
NTHTH LW,

[0050]

FET a7 ) o= M=k, Fe, RETa T o= MR ERIC LY
FENFREIER Sh S 2 BHEREST2AE T LRO= T = 7 ¥ —Kl L #5
HELTHTH I,

RETaT Y o= M= fARE, PUEES L T 7 X —F L ORI ORE
FELTEEGIE. WThroBEYATEICL- T, AR HANSEEESER
A A UES, BAEMES., EhE~ T o —gEsEy b —, . b
WRPA IR, ZUEATATE RREREDZLEDTH-TH I, b EHF
HUESE CHEMTHY, EROIFEBLCEDLET ¥ 2 NCESRERS L
T3,

[0051]

Ehlz, BiggE2omErsar) vi—bih—bx7 =7 Z—FOBIZHED
BEoZEM 24T 50T ERVEAN R Y Vo —iS b £, WEShRE S
o7 ) ra—7 g TEEPICEREINTL L, 2B o —DFEIYE
Fzklmoentni,

BT, BREDHT OV 7T NS ERREBNT I3 BHLTHLY
. FHlZiZ, Fab GA— 1HHEFERO I 7 FNVESIBEIRCDREAT A
HEREE MK, ¥ v %X (Campath) U —F—EFID L 5 D 7FF L
EFITEBRINZTOT T FTAXTF FERLTHTH IV (Page, M. J. 6. Bi
oTechnology 9:64-68 (1991)) .

BRI REESE, e MUK, 2ot MuE» b RROREHE
Cy 1-—Coy sWHME&LEFab Gi—10OHEHEEEETAAEHS
SUZ2LETF FELREHERSIZESET 5,

[005 2]

FE b5 REFICENT, REHOBESNATER, ZRICHIINL S

BrEgEseTnThbly, 2 MBZDNAFFOFEEZHNT, Fe”
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FIT AL N ETRRRERITE DT TOC 3 5 Cry— 5 FAA VBBERE XM
BHTTRERS T (Thbb, RUNTFF o727 7 —$k3Y R—F—5TF)
Lo TEBREINTEABAOBEISNIEFUEEEELTH I,

FHEADL S 1250 EOREEIL, £ROHBICLHLE T 55240
YT, FRZEFOWTRLOLEELT-7 T 720 b, FlzE, FabFEREF
(ab’ ) 7T A, HHZER, FlinPhiroFo/ ML 7 5
TA b, FlziE, FvERZLIA#EFAE (SCA) FRR3BRENE FF—F
ab GA—1¢AUHENEZETI2VTHAIMLOGTFERATHTH LV, »
NAHEAEX. BEREOBECHEA SN T L., EREZ0EMETECCHE
HEahtTbin,

[0053]

w07 Y o b R HUR & B A, R oo
VHRIE I IRE S v T ) U AREE D LR EERD 2 T AEETHH L E
T, BESNEFUAREL B, BESHETEIE, 1 ORI, #lu. 7
77 E—HEEEORETa T v (1 g) FERIRE X OWERHE 2SR
%, BIURF—Huk, #lE, ARMECEROM RS VEKBARXO 1Bl |k
D (HELLIZ, 2TD) CDREZGLZENTED, I, HEAERIET I
JBLAAZBIT AT 77 —mAb LBEIO/E£REHTE RA A
HAEEMERE X N - CDREROKE, Bl E. K&, BEE I,
R —HiEF S S8 B 2 RIFT 5 200, E 2 RIBEN A Ut & B &
BHDIERER D 5,

[005 4]

P EES I, RSV mAb (BEOL I ZEMishTWTH X
W ORZEHBLIOG E-RLE0 1S (E-EAF) HA3VIERTRCRESN
DHELIZILEHCDRO 1 U EEHAWS LS IKERHEN D, BREHAOBRIESNE
FUEIL, PR ThH Y, ThbE, Fhbid, EE L. RS VELROEYT
FTUREBWCA Y - EraBIBA Y s ERTCUANAVABELRRET D,

[0055]

PPDLEESNZHURIE, RSVHURERRH Y 5 7 2 M@ L7z FHEB
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FOLEFEEEZ SR T2HBEe MIEEZEE LY 5, EhS%ke b (EFki
fOB) 77 &7 F s, BRNET—-F -2, flzif, KABATF
(CREEtE) 5 —H#~_—A, Los Alamos5F—#X1—2ABLUSwi s
s Proteindy—#_X—20b, FFI—{EOIX 7 1LAFFELUT7I/
BEFIC kT 2 REn V-l Lo TRBRENELOTH-TH LW, FH—Hk
OMMEHPEEEIIC T HHRE R — (T I VBIESL) Lo THREIT S
o e ML, FF—CDREHBAT DD OHEAEREBEB LG £/213H
FHAT RS EERERE R T IDICHEY THY 25, LEREEIIWERE
HIEEERE G XD DOTEDEYRT 7S E AL, ARCRREN S
5, T2 —FUMEHBLOLEBR LT 7 X7 —HifE» b HRT 2 HEN
RNWZLWERTANETH D,
[0056]

2F L<IE, EEMAEESELOCAEEREE MuE /2T ) 7 TARBX
VA VE, FlziE, 1gG AO3HHT7HA471) , 1gM, 1 gABLUI
gEMNDEBIRT S, Fc RAA ML, RAEFNCRES WS, HBerkET
UL CHENORREREELAE T2, FlE, BRRERIL. HOEHED
1 g GHUEDF ¢ RAAL ZBWTF ¢ —#M AR L UF c RERFS LR
A»&+ (AR Duncan®. Nature, 332:563-564 (1988); A.R. Duncani L U%G. W
inter, Nature, 332:738-740 (1988); M.L. Alegre®. J. Immunol. 148: 3461-
3468 (1992); M.-H. Taob. J. Exp. Med. 178:661-667 (1993) ;3 LTV, Xub
. J. Biol. Chem., 269:3469-2374 (1994)) ; 7 U7 F v AHEEFHEL (J. K
Kim®, Eur. J. Immunol., 24: 542-548 (1994)) ; RSN ZHED S8 2
(S. Angal®. Mol. Immunol. 30: 105-108 (1993)) Z MR Ehi=, E7-.
I eMOBREE 7 A2 COMITE - i3fhos2s8E R (R 1.F. SmithBITS.L. M
orrison, Biotechnology 12: 683-688 (1994); R.I.F. Smith&. J. Immunol.,
154: 2226-2236 (1995)) HBH WX g AOREEZ AL Fof (1. Karivd,
J. Immunol., 157: 29-38 (1996)) L L affEOAY F<—fkd & 5 2o &
BHEETHB, LrLARs, 7774 —HiElX, b MagEs 7Y vEAE
ESI DL EELLERRY, FlzIE b MuEr a7 ) HODNAKRST 2
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—F 4 TG WNRIRTF PR T e 7 F—F VR —F—5T 0 X 5 edERk
EraFY T 3 ) BES A2 — FLTHWSDNARFICEES L TWIEETE
REELTH XN,

[0057]

L7zddo T, ERIRIE, HE L. RRe MkERRTo7I77A - b
OEEEA L. SRR, flE, B MIBIFA RS VEMRBOE
WEL B ABICKLE L SARTEOMALEEEEFT 5,

BEFENZ bIZ, FT—HEOFEEBLOET 7 4 =F 1 —ICR LT
ERIETZEARL ATERAL T I/ BB B> TEMiENS 5 Z
Lk, YEFCEMINDLITHSS (Thbb, BUE) ., HBEULET I /
BENTIE FA A VEAREEE FIECDRELIZFOEFIZEBN O 7 I 2B
Lo TEBENS D2 LITRINS, FriC, REMECBT 2 ERFIZHHA
ENB LS., PrsERESNZESOREFRNTT + 74 I BHEE LY,

[0058]

EHiz, TEERREEEL,. B0 X 51, AREHOSFOBIRAHE 2
BILELIIBA T L0 CHRESND B, Iz, 281k, F c XEE~DOFES
. EREAEEES LIERT 58N THS (BIZIE, Angal b, Mol. Immunol.
, 30: 105-108 (1993); Xu®, J. Biol. Chem. 269: 3469-3474 (1994) ;3 L UW
inter®, EP 307,434-BBMR) .

BB HERIE, FROX I, RSVENMEBOFHBLICHBECERATHA

[0059]
VI, BEGRERLOCBRIES RSO LE
EREAOELNDIFHEL Mk, Mz EME, #xiX. COS. CH
OFhiIco—vHlRBW TR TE 5, HEAMNRREAY ¥ —F i
A7 T AI R, EREO N0 —F 4 v 7RI EE PR 58
BB L OREE SO/ E 2 0E SRR © O4510 % HlH < & 1M A2 R
BTG S L TRETS Z Ltk > TEEESNS, FAHRAIE, MoBEam
OFEP LB O TEL T rE—F g, FZE, CMVZeEt—F—,
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BIOV I FAEFIEEET D, FRIZ, HEORELELZIHEEZ 2 —FT3
DNABRFIZETAE2RFRT F—5EESTDHLBTESD, HFELLE, &%
2RI F—i3, 2T 4 VI EHAIBLUBER~— b —BERT2 Z L 5K
L BLOXIEZ—LE—THDH, T, TRARRD ., FRIL7F FEHIE
AR IND Z L E2RET D, BIETHE, ®ERROHB IO LEa—F 4
v TESIE My ¥ — LICEEL S D,

[0060]

BIRSNEEMEX, BRAMRERCL ST, E—BLUE o7 7—-L
A FZ 2727 PLT (FREEMICE—_7 4 —TF7 27227 LT
) MBZELIERLBLOCHEOE S 2 ELABHAD M7 27 =7 MEE
MEEERT S, IRNWT, FF A7 MlBEEANRERCL > CTERL
T, AEAOBIES AL EET 5, M HEB LU LEHOEmFOT Vv
T—a VEAET HIROLER, EHBERAET vt (EL1SA) ¥
BITFA LT oA (RIA) OEIRBERT v A& o THERTIZ
BWTHIEENE, FFOERNREMERWT, AFBAOMOBEKL LU
DTEBELTL IV,

[0061]

BEADFER L OCFEERAOMBEHOBRICBWWTAVWLONSG 7 n—= 78
FOVTro—o FERBEICEY R ¥ —13, YEFZLoTERENES 3
. FlzIE, BRANRpUCY Y —XD 7 e—= 77 Z—pHnei s, R
INAH1ORZZ—ZpUC1 9THY, Amersham (Buckinghamshire, United
Kingdom) *7-i3Pharmacia (Uppsala, Sweden) ® X 5 ZeftifedbmREN
TW3, BRHICEHTE, Fu—=r7BuBl O REET AE, ity
B #8ECA L. VRV BERZWTFhORI ZF—%su—= A
WTHEW, LER-T, 77—y 77 2 —0@EiUT, ARHICET 5HE
RIEF TR,

[0062]

FERIZ, AL DBIESNIEREORBICHORE <7 #—13, »wTh

POEHANZRRT Z—NEYERIZE > TRBREN D, HELOAT F—IiX,
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flziX, pCDEXIXp CNEEET S, X7 ¥k, o, BRENWIEEM

IR T2 RBED N ABF OEEE L UORRLHRT 2RI S - REES] (

BlzIE, CMV 7 re—&%—) 28675, ZIbD_7 #—ik, BiEEnH

RELREEINERE v ) va—T 0 7R E 2 M5 EERODNA

EFEEET D, EBIZ, A7 F—ik, MEOHRIEIZEE LWEIRREN OF A

LoTEMianN-BREINERES T Y VESIEHBZAATHTE L,
[006 3]

BB~y H—i3, £, EEDNAERF], #1205 WHABHI L FofEiL»
7 & —EBEF (DHFR) ORBELBEIET 5 0CHEY RBETFIC L - TR
Fois b, g FE L7 Z—FFiE, VVEERAEY (BGH) BLW
R— Fuvrrue—&—WF (betaglopro) @ X5 RYV 7F=1fk RV
A) VT FLESEEET S, ARHECB O CHARREAY # 13, Y&k
ZE<HambniEfic o TEaRENS 5,

ML ZF—0ksg, FlzE vV ary, R8T, moavth— 7
TE—F— I FAEFIREN, BRENLEBEERICRIT AEBRZDNADAE
EHOREBL L0 EdmnbEBRT20lERT 2 2nic, mENELER
BREBENOETYH, ¥REEHNOFEIZL-TERENTS LV, EILEW. M
., BH. BB IUOEBERFAOSHICBNTEZHOBRMOENTHWAMOBEY
RBHR7F—bFk, ZOEBRNOTOIEBRENS B,

[0064]

AL, £/, WEShEREE T OREESN AT a7 ) v 5F0
a—F 4 VI EIEERATAMBMI T FAIRTCI I VAT =7 FENHR
BEAETD, Zhboru—=u 7 _r ¥ —07u—=r 7B L Chofdiic
FRZEFMBELEE, BRAMNTHA, LErLENRL, bobtbEBELWWI LI
A=zl (B coli) OFExORFHEEROMIAIX, Ju—=r T F—D
R L OFRFEHOUETFOBREICBIT 2thoBEicEHIND,

BRHOBEEN A F IS ESEDORBLUSE Y 7276 =M £ 72 iM%
WX, FFELLIE. CHO, COS, ##EsFmia (X, 3T3) BLUEH
WD & 5 sl BAiia, L9 FE LR, CHOERIZFHMBRTSHS, b
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MEREFEHRALTHEL, LEB>THTEE 7Y a b7 — L CEMT
&5, BETH., MOBEZEHERHKEBLTH L, 3 eleiE Tz o
BRBIUHBERE, K5E, B, A7) —=0 70 NCAEEDEER LUR
BOFERIYFLE CBMTH D, FlxiE, Sambrook SMolecular Cloning (A L
aboratory Manual), 2nd edit., Cold Spring Harbor Laboratory (1989) % &M
Dk,

[006 5]

MEARL, ERAOMBZ s cFv, FabBLUMADbORIRICEY 2
FHfRE LTHERTHA Z EMFEHEND D (il %1E, Plueckthun, A., Immuno
1. Rev., 130, 151-188 (1992)) . F a bili@& 7'V 2 v /{LE¥, RBEA#H
FTERICBECE, FRICLY, SATF—AF AU RBCT I RES
BTFEHLZLENTELOT, MEMBICBWTRRENEEAENET +—L
T T ERRREY R T T 4 TR B NIV a VU LTRETH
DEMIE, WO L THEETHZARY, bbb, ERcsuTAEESh
EOTHOMBBEZF a b b, FERKGRIORFCONWTAZ V- EhdTh
59, MENRIC X > TRRENTLGTHABYIIT AR ETEEINT
BE. TOMEMTZEE LWEETHA S, Al BRCERENEA— -
al Ofx DRFL, SAFT I eV —0OnBRICRBWTE MRS LT
BNTW3b, =« X7F Y A (B. subtilis) . A L7 h3IEA (Streptomy
ces) Offix DRKE., MOMERELERL, HHINS 3,

[0066]

ALY, HEFomoh-BRMEb -, BaMia, flad, fenyz
4% (Drosophila) BLTLE K775 (Lepidoptera) BIL U A L RAEBER
ERMEICRE MRS LTRHAETHD (B, Miller. Genetic Engineer
ing, 8, 277-298, Plenum Press (1986) B LUV ZIZ5H SN 55 EXRE SR
DT &),

AFHORT Z—2BEL I 5RO TE, ARHOBEMRZLEET LSO
WRER NI AT =7y a IFEB S URRHOBENEZ 25 18 BMias»
HAEET L OCHEREREILSC, BANRERTH D, RBC, WoltAt
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EENEZR2 LI, REHOWETRIL, BT o Eov LM, 77427 41—
HFG A, HFLIuT  NTFT —, FAERIKE G EEUNETOIUARSTOE
HEMRPIRZ LI o T, MlEEENFY» RIS 5, a8, 4
ZOBORINANTSH D, REAEHIR LRV,

[0067]

PRI O £ -RORBEFIEL. PR ¥z y 7EMMICRBIT 3B EF
ALY 5, fIFiRiE, KERTEA487331 6 BB ERATWS, ¥
TERICRH SN REZIL. ROV EAS T ue—F—%FR L. WLE®H T
W NF AV =y ZHCHAREN TGS, EPFTEOMBIEALZZ O
HICEETAZ LRFERTH S,

[006 8]

Wolk ARELWFEC L TRALLRLIE, k0T, BfEShiahifkeE
Wi 7 v A BHOTA v« € baiEc >0 TRET 5, BIFE, RS VICHT
DHREMEOEES L OEENRES M 2720, BANAKRELISAT v
A BRGNS, I, oSy - EhaTvEf BLUM v - ERE)
s bEl, BEOZ VT IV A X=X 5L 00b b PRI A2WE
PR DRI M4 272 9iciTbn s T 0% O v MNEROFFEEOBNIZ, FRI%)
TIEHEPDDTDITHNTE L,

[0069]

VI 1. 8RN TR RS

AT E, ARHEBCRRO L B LofE &E., HiBg. £/ 7u—F
NI E) FTEDT I A P EART HEMEROIEERET D Z L 2R
LTARSVIREELMERZER LTS h&2IERT 3 HFEBICET 5,

ARADOFFOMEAIL > THEINDBENIGEIL, RSVA~OREEITLD
U, LEB>TEOHK., RSVERMEHRET S, LEBoT, BEEOSTIX
. TEERARCE L 2R SO F IS BT 585, RS VERREEZAERLTY
Db MIRWIZEE LW, #l20E, FHORERORRALELRET25HE. &
DREIORESEE LV, BEEBLURROFLEMIX. b MERCBIT A%
FHHOST ORI ER L, BRI ~ERERSLCBEZORKE
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R IR L TS BRI N> CHBENB LR TES,
[0070]

BHEBPOUETIE, FEBITGED 7 I 7 A0 M, £, B Eiafhos
&, i, TEAELOMO=Y b—7F - RMOR S VENHIE E KIGT 2t
MEide MEmA b 2 FRREEAI E LT—MIZEA LTS LUy,

AEFAOEREE X OFHNEROREFR L. BEREAEZTV A —F50
THPOBYRFER Th->Th LV, REFAOWEIR, i, BIESh-HE
BLOFEOTZIF A M, BLOEEMEYIL, IR OERE, $4bb. KT,
A, BIRNE I EEMNCRCERTH 5.,

[0071]

AEROIRREL L OTFHHEAR, ABHOTHEOREREEIEMERT & L
TEEEFEShHIBEPCBNCERTIERMED E L CRRER S 5, &
S SN EBRRICHE W, FF U AP p HICEE L Shizhitkz
AT HAKMREE AT E Ly, FEROBREAEEDIE, iR, B
EEFREINAHE, FE L IIKMEREPICER L ARROBRIES ik
ERZFOH I TFLOBEREESLTHS S, Be OAMEREEANTH XL, #
2. 0. 4%E—F12, 0. 3%T VTR ETHD, ThoOFEKE, B
BERETHY ., —RIC, RTFHEELER LRV, Zhboii, BRAMR XL
MoNERERENR FxE, A28) ChoTRE SN 5, ML, Blzo
LIPS HE L S D X 5 7% p HFREA R L ONEEI LA 72 E O EE LR
ENDFWEBEEEE LD D, 0D ERLFHICRT H2ERRAOHEOREX
VIBES BT A ZERATE, T4bb, 0. bEERL VDRV EDNE,
BEEREDRSEL1IEEY., 15EHE20EERIIEFOREEIETTEIL
TE, BRENTEEOREHERIC LN - T, BCHEAARE., BERLCES
WTBRERDTH S I,

[007 2]

LizhioC, BNENAOABHOEFMRE®IE, 1 mLIEBEEE LKLV
Mlng~%100mg, #XIE, M50ng~P80mgELFTLVIFELL
i, Womeg~MN7 5mg OARAOEBEINI-FHEEETH L S ICHRETE
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oo FRRIC, BIRNEAHORREHOERERMIZ, K92 5 0m | OWE Y 7

—BBEUH Imeg~MN75meg,/ mIBEUHFELLIE5mg~H50meg./

ml DEFBADEEENLFEEEFTH L HICRAMTE =, FROREER

R 2 AT AT DOEEOFIEL, E<ALNTHWEH, FRXYEECH

L THY, HlAIE, "Remington’ s Pharmaceutical Science”, 1 5JK, Mack P

ublishing Company, Easton, PennsylvanialZBVTX WEEfCREH IR TS
[007 3]

EFRAC BT R, ARAOHERARB L OTFPRAKRERECHEET
HTENGFELY, BYRRREEDERGEIL, YEF L - TEBCRETE
5, B FELBMOBIICBWTHRERER LD RMNIIER T 201, hET7
Ok g0, 1mg~N20mg? | {EEBEOEFHOEAL  Lidhils
RHEZEA, FE LG BRNECEIHARETRETHSL, »PhrriREEE.
BERGIE, ABRERICL > GERBIR S @Y 2RHMBTHRYELTH v

[0074]

BREADEEGIES I UERE SN HEIL, £z, RSVEMEBOREE R
135303 B OIBROEITE B 2 7200 L 5 2BEHEHEICANTH L,
DHRIREL LT, Thb0UEHRMAELZEL [ SABLITILEE, miEEidfho
BELLMEMTORS VIV EdERD O Mgz L D20 DORIED
oD DOMDIBRBYR T v A FHFRICBWTHEAT 7D ITEBAMIC 7L LTh
v, RBHEERNVD T v OWEITEBANTHY . EATRLZHBR LAWY,

[0075]

AIHEICREOTE, WEREKEZRETOZF 7 AL ME, BEDOLDITE
FEER T, HARNCEY AHRED CHEILTE D, BEMX, BANRAE S
TV UTHEPRDDZ LB TEY, UL H CERRMOBASE R L UME T
HifEHWBZ LB TE S,

TROERFAIL, FITHREBESN OB EBLCEE R F—B LT
BEMEPCRT 2 Z20RERLAETIAEHAOBE, OBRLHATLILDOTH
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v, ARHOHEEHIRTHH0L LTHRIN D& TRV, £2TOTI/
BRIXEAEZ 3 XFREFELIX 1 LERTBE L > TREND, £TOHRELRHIR
FEzR., 77 A3 FREIOMLORIERS LOREHL, BIRR LW RY | BEENICAF
WRETH D, RTO—WRN BRI u—=0 T T4 7= a VBLUOMBZ DN
AR, T. Maniatis® (1:8) F7=ikSambrook® (L#B) oW TiThhizt ks
Dchoiz,

[0076]

EWiB L GA—1 s cFv—10HH

1A (sc) FvIA7 TV —2BEBICRS VICBRE LRAK»LRRL.
FRBOFEIC LN > THBZRSYV FEAEKILCERLE RH Jackso
n&. Protein Engineering, A Practical Approach, A.R. Rees®H#d. Oxford Un
iversity Press, chapter 12, pp. 277-301, 1992; H.R. Hoogeboom®. Nucl. A
cid Res., 19: 4133-4137 (1991); J.D. Marks®, J. Mol. Biol., 222: 581-59
7 (1991)) , HHZE AR, U REREH® 1 5 A BICER L Milae» b
HEELE, VI SBRnbHBELZRNAR Y 7 —VUF 4 AL —D7dDs ¢ F
Vzya—F ¢ =) =0 W, VERT 7 ~v—Dty M &
HEFAA 1 T gGBLUPI gMALTICLEC— k BLETBC—ADEDHD
REF TS T4 v— Lz L, KNT, F—"—=F v 7PCRIZE>Ts cFv
VH—VLEACBWTLST7 I J#HAR—F— (FVr, —EVY) 4 (
EAES2 1) LERKLE (FF4v—ORBICOVWTID. Marks b (148) %
ZH)

[0077]

Bohca20s cFvlA—h)— (I gGBITI gMEZETHV—«,
I gGBIVI gM%2EF35V—A1) #pHEN1 (HR Hoogenboom® (L
)) WEE Ly —Y I PRI —pc s —fbkl, s cFvDTy—Pf
dOBGBFIT I~DOMEELL LT, RNT, b7 brfl— 3 ilX
ST F—FA— a2l BIxE, TGC1HRK) PRPEHEHRLT, MHETD
Tr—VIRTATZ %R/,

[0078]
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s cFv—HBET3MEEBRT 277 —VIAT TV —%TFFRAIRTAT
GV —DFELEML KO 7T~AN—T7 7 =D THEREEEDZLIC X > THRL
(R.H. Jackson (-18) ) . fxiz, 79 2F v 7 Fiza—FLEMBRZFER
Bzt a2 7 ROy 2Lz, 1570 FCBNT, 2. 5m
1V vEgREE b t—F 4> (PBS) /2%Marval  Mifgg@®Irsh
CRIFA10" ' Z77—C# 905, 5ug,/ mIOFEAETCa—FLER
BEPCA U Fa~—FL (P. Tsuib, J. Immunol. 157: 772-780 (1996) 3L
HENTWS) , KWT, 10xPBS/0. 05% Tween?20T1HYE
#L, LOxPBSHEMTC2EBOKEEI Tk, MiaLlLh77—Y% 1 0mM
Pl =FAT7 I CEEL, BHEEZIM Tris—HCIL, pH7. 4T
Mll, BHLET7 7 —VRMIEL, 2—T 4 V7 T30 FEREOREN
2ug/mlThHy, e v 77— 20xPBSEEHE LA L2KRE, &
25 7 RORBED S = o 7 L,

[0079]

A= a ) BBEHLEY 7V TGRS, FHETA 7TV —HEKDOI6 M
Dan=—E~NR—T U TEAB S, FEAERESEEIC VTR
Y=L, ol dABOBEE7 o—V R 2ElAD I gMIA4 75V —bBbh
M, —FH, 4 1HOBH I o—UB 1 gGFA T IV —lzonWTHESNTE,
AR DI LT, 270 —rB3O>0ORLRH#AD 1 22FH Lz, 6D
7u—rvOHBXOLEHVEROS2Z2ESE. 27T, 1gGI7A4 77V —0b
Bohi,

[0080]

INHDEEDI n—DE 2 DFERE (titered) 77 —Y A by 7D
BRRE A M Z FEAEB I UR S VBRI S 1 ¥ — F ~DESICOVWTE
LISAZLk-oTEBRL, £ETHFERAE~DOFEETRL, GA1—1 LIFETHh
57 7 —UNEbBEREEER L, LAL2PL, GA—1BIU3
DI =it RSVIAE—bOFESERIZLAERERDST,

[0081]
3207a—r:GiA—1, GA—3 (FAE-'EEB) . BLUGr —
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1 (FAE—MEERKE) (T2, Tel BEUO T4 BLEOZ 7 2% T
) . FEAERENTRE ) 7uo—F AR 2 ETNL0BA0EEB LT
VAN ABYREELET A ZN L DI SV T E BT bhE, 1992
F£3819BICARSNEERESTFIHEAREWOI2,704381%5, BXW
199341001 4BIARIN-ERETFHBEAREWOI3,720210
RS ENEPFimADb RSV19BLUB4iR, FEAELOE Y
F—T7%2RHET D, Gr— 11X, AHOTEICL > THR{EESRE, GA—1
i3, BADAZ - THEREESNZ, Gk — 31k, WThotEizL->Th
FESNAED>k (GA—1FEFROVWTRENRS ; M1 ARBLT 1 BBH) |
BOOT v ICBNWT (F1, £Br1—-3) . 307 a—2THA 2 €
o CHRESREZRL, GA— 1HELEAThHok (M2, ER20D757)
B, —H. s cFvEBRRLTWRVWHREHRE 77— (M1 3KO0 7) 113
W h o,
[0082]

PR h—F @R TANVAD T 7 —Va—F 4 TR L 9
BEWHAREMICHEETA DI, FFRIFab5—-1607 7y — VRS ER
L7 v A ICBWTHEBRLE, 4207 vEA4 D55 322BWT, SRyt
ERERFIEEEZRL, ZhbOT7 vEA DI b2 22RBWTHEBY 77—
LRETHoT (B, FEBR4—7) ., Fabs5—-16BIUNEMLI3KO07
7y =VORFCLBAEPNOZORILTIBRICEY . YA A APRIFRET
HERICE L) o T,

[0083]

[F1]

_34_



Fz1

77— | T AR (IC,, x 107!
B (aru 7= kruwml?
EEEE
1 2 3 4 b B 7
Gi-la 1,600 <300
b <10 | <7
Gh-la 80 <300
b 8.1 11
C 120
OA-3 a 900 | <300 | 180
b <7 10
c 730
M13K07a =107 =>10" =5,000
b +amiR | s =10
IF'ab 5-19a =10° | 40 180
b 3.b
L

1 M.J. Cannon, J. Virol. Meth., 16:293-301iz k27 v, 1 0 0RkYurh
ST EADTANAERENET 7 —VOFRIEE — I LR A > F a—
FL. RWT, BRI SRR LI, vANVAR 7 7 —VRIRERS| L
LW ST L Ml E B ¥ 2— B LTtk A ARSI
DT X F—FRE LT,
2 aru=TrvEvYUMERA. 7y —YI REERT ORIERA,
kru=shi<A oA, 77y —U5 ) 2EEAT HRFORIERAL
(M1 3KO0 7xdHEDBEDR)
[0084]
INLEORREELAL, 77—V A by 7 MENMOBREOTEE B RT
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THEETOT vEA Lo TLYVFRHBEC oM, (1) F-EBAE~DZED
Raido Ly RS, (2) BATUEZ LI HHEED0FOBINMHEL LT (
3) VANAFRT veAIZBITBI NNy T T FEBAHEORBEEINSTE
EIZEDSWT, GA— 1BBARPRIUED =D DR b RO H 2R &L LT
BRI,

[0085]

EHHFI2 :GL—1 s cFVOmMAbA—Y g LV A~DLEH

GA—1OVHBIUOVLEHEODNABLRNa— FEh3EAEES 2% ©
, X3 (EFES1RBLTV2) BLU4 @IIFESIBLUV4) rt, WiH
PRRCEIAREORES, GL— 17723 FEROHHETEERRE LOLHE
AEES A FEHORER T A bA v r27ae—4— (CMV) e
—H =L Lo TCHIEENRDBTFAI FpCDN (Nambi, A. 5, Mol. Cell. Bioc
hem., 131: 75-86 (1994)) FEEPIzs u—1fLliz, T RXAIKpCD—
HC6 8 Bit, @FEH#EA RT3 -0 bh, Y7AI FpCN—Hul
ChlieR LAOEIIZHV D,

[0086]
BAIOBEBIZBNT, 7T/ RRORFNCBITAEMNE. I AIFGAL—
1EREOLEBIUCHENEERZ 7 o —= 0 745370t AVE6EnAPCRY
SAT—ICIoTHASKhE, ThbDBEERIIBANT, HBLXOL#EmGT D
TF R TFAESNE, T NALENGHEESID (M J. Paged, Biotechn
ology 9: 64-68 (1991)) . RIEELO T I / KB L OB E 4 Db D
TIAv—FHAWT, GA—10H#EEGAL—1 77—V FDNA»BHBPCR
WMEL, B5N/PCRYFIZ7AV EXhol (TI/RWITAv—IC &
STEASNHEEA) BLUBs tE 1 1 (AR 4 12800 5 REROEA)
TEWT L, PN #—, FAHCVHIZXho I/ Bs tE1 IEICTI 2
— kL7,

[0087]

BMrm—= 7, GA— 1 OWEEREROR-—RSYV HEH194—F4
OAREFEE (v boA 7 ) F—<55SmithKline BeechamT 27 1 — AL Eiiz)
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RiEE L, FREAZ e 2Xho IBEUBsp1 201 CHML, p
CD—HC6 8BHZBITAR UEMICEAL-, Xho IBVIIPCRT A
v—IZEoTT I/ KMHIZEAEN, pCD—HC6 8 BTIRUEI T 2 —
AL LEZSmE. ¥ v RAY) —F—EHIR T L— AR TERIINET S, B
spl20IEMIERATHY, Crr_ 4 FAS OMBIZBT AR FEESR
7L THY, pCD—HC6 8 BRIZA U T/ u— L LefHE. Crp

L PEVOEFINLE 1 gG, DC; SHEE—RFEIT7L—2REHD, H
LIEEY, GL—1Apcd (IBA—8F (EHFES13) ) BT,
Fr R R)—F DT HROTI/VBIIEVQLLE (E3IFEZ17) ThY
IR, BELEERXho I 7 ua—= P OX T AT FEFIICE - T
— REhTwna,

[00838]

AEEROT I 7 Kk LU EEA 072D 7 T4 ~—% AT, G
—1OL#EEGCL—177—YI FDNABLPCRIEL-, BHHZPCR
TG TA R ESac] (FI/OREITA~v—IZEL o TEHEASHEZEA) BX
TAvr I T (FEEEE 4SBT BRI TEWBIL, Sacl  Avrl
ISrc43—1penficrzu—2qbliz, FrZu—=273, GA—1OW
EHEkE 7 L — LN THIOM—RSVILF L4 3 (P. Tsuid. J. Immunol.
, 157: 772-780 (1996)) OAREHEM (b MNEB» OHBE L RNAMLHED
aVEFRITNT AT 5 Y —h5SnithKline Beecham T2 m—fk&hiz) |k
WWEM L, PCRYIAv—IctoTTI/RicSac IFMEZEAL, [
CEIT43pecnicru— b LizfeE, 7L—ARTHR Y AR ) —F—
BFIRKINMBET D, LEado T, RALEDOEAD 2207 2 /7 #RHIREN
b, Boh/#EY, GA—1Apcn (K9A—9E EFEE14) ) B
WC, V—F—OERORID2O0OT I JBRIZELTHY, 22X, BEEL
HSaclZn—=VZEEDX 7 LAF FEFIZL > Ta— RERTHA,

FZAIRGA—1ApcdBLUGA—1ADp cn®DXF LAF FEFIE2E
%, MI8A—8F (FFIES13) BLUIA-9E (BFIEF14) Rt
R F—OFEy FEAWT, COSHEBLIUCCHOMBHIZBWTHMEG 1
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—1A%%EELE,
[0089]

EHEF S c HELZGA—1HBLICLED I/ o—=F

1&HFv (scFv) 7+—<y hAKDOG AL — 1 HEORAEFERKOLSE Y
=<y P~DI/O—= TWZEBWT, 7 e—=r THROEDIZ, TI/K
WOSEADT I /BEEVa Il nBL e u~BlbE®h, ZOBLEMET S
iz, PCRYFA=—RBpCDHIZZu— b LG A— 1HEDOT I /K
OBbIZEFHESh, Fhid, bEFEOT I /BEVa lIZE LK, MEX. #E
FIA—BLONRE BLYR3’ 54/ <v—LLTHFL, CMVFuE—F
—BLRC L, _ s AEEBRNOEINC T =—NT 57745 HDHPCRA
— =Ty NI Lo TEASNE, BN PCREDEZHIERSE, Eco
RIBLEODBspl1201 THELL, GA—1Apc dX7 &—fZf UM T
sua— A LTGA—1Bpcd®&ERLE,

[0090]

B 225 R BV IR ELC, HEOT IV RENPEVQLLE (BE3EE
17) »HLEVQLVE (BFIEE18) HEShZZL:2HALE (K6
M) , HEENTHE, CA—1BOa—F 4V FHEEOX 7 LEF FEFI%E
10A—10Bikx? EFIESZLS5) .

scFvZt—vy b bR2ET7+—vy b~DG A — 1 LEDOAEHEKD 7
D=V FZRWT, 7ua—= U ZHEITT 2 RKRICE{EEEA L, I
X, LEDEMD 2507 /8 (Gl nBlSer) ZHIKRL, 3FHDOT
T/EHEVa I LGl u~ELIEE, ThoOBLEMETSEDHIC, pC
NFIZ 7 e—fbEZ3NEGA— 1 LEOT I /KO DICPCRT A v—%
BREHL. B, 2O00RKLETIVE (Gl nBLUS e 1) ZIOBFHTIC
BEX, #3071 /B%Va l KELE, ML, MESFA~v—BLONES
PRIV FIAv—LLTHEL, CMVFrE—F =B LU REFEBRNO
AT =T 57745 HNWAPCRA——F v 7THIFICL - TEA
S, BRMMZPCREDLZHIEHE, EcoRIBLTCAv:r I I CiHELL
.GA—1Apcn~_7F—HIZRCHMNTZ7a— LT, GA—1Bpcn
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YRR L7,
[0091]
BRI 7o BB EL T, LEDOT I ) REB——ELMB5QSVL (
EHIHBEE1ODT I /i1 —4) ~HESNZZ ERFEH L7,
WESHELEDO2—F 4V TEEOR 7 LAF FEF, GA—1B%X1 1
oY (BFIES16) , 7 ¥—GA—1Bpcn®GA—1Bpcdi—
FEIZHAWT, COSHfaB LU CHOMBPIZB W THIEGL —1BEAEELE
[0092]
Ehidl 4 EILENINCBITAGL —1 mABDAEKE
A0 T 0EDI, £3—-Ya OmAbEES, GL—1A HB X
UL#., GA— 1B HBLULEEACOSHaTIzHE W TERMNIZCurrent Pro
tocols in Molecular Biology, eds F.N. Ausubel®, 1988, John Wiley &; Sons
, vol. 1, section 9. WIRBEDO L HIZHB I, PF - A7=20 a1
HBZ, EREEEE MiERE M (SnithKline Beecham) TEX#Z. Zh
Z3HERRH L, AMICAFETELREM, ITS™ Premix, £
2Ny, hFvA7=D ., B ARE® (Collaborative Research, Bedf
ord, MA) BIX WP 1lmg, / ml v mErArr3Iy (BSA) 2 L7=-DME
M%ZRWT, FROBROW ERIFLILD,
[0093]
mAbiX. 3 BELU5 B HOJELEM» EEN TS 0T A VAT 7 4 =7
4 —ruvwhZF7 10— HZiE, Protocols in Molecular BiologyiZ sk &
NTW3B) IkoT, #lziE, Prosep AT 7.4 =7 4—HftlE (Bioproces
sing Ltd., UK) ZAWTHRE I,
LVWREBNMGA—1B mAB (100—200mg) #EETEEDIC, =
7 —EHEOCHOMBRTICEA LE, LrLgMRs, UENCEREINE X
5dh{r” CHOMBREZFWTHKROHKREPHELNDTHS S (P. Hensley
&, J. Biol. Chem., 269: 23949-23958 (1994)) ., fBIZS 21X, €3 0u g
OBRALTF A FDNA (HEBXOLERIZ F—0OAFELIEBEY bOE 1
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S5pg) #1x10 "fEP=Ls buaRL—FL7%, MREEWIC, 967
AT L= MIZBWTX 7 LAY FRAGEBT CERT5, 3~48MH%. ¥
FERSME Y = VAEDIEMAEEL [ SAT vEAZAVWTE MuEr a7 ) o
WTAZ ) —0F5, bR EETIan=—% AT FLEERTH
— ORI OV TREBED A b LY — IRV TERTF, BRT3, 7uF
AVAT 7 42T 4 —rus P77 40— (FuirAf A7 712 —2R, Pharma
cia) . WUWVT, VA A&7 v + 75 7 ¢ — (Superdex 200, Pharmacia) %
AV BIEHER 72 TR Lo THER B LR SRR 5,
[0094]
BHLEFAKOBERSLUOHEHATEESZEL [ SAlRL-sTHET S, Hf
BRI varkES L, YA RXGRIav b7 4~ LoTELICH
BT5, WERPOPDPBFURICONWTTFRENS LBV, SDS—PAGER
LoT, BEREQEEEML, HELFHFETTHNIS0kdCBEL, 508
F25kdD 200D FREBREHT CHLEL, CHOMBIZBW TAES
NizHiEDGE, SDS—PAGEIZEAHWHC LD EMEILI>90%THD,
PBELT I 2 ERSITIC Lo TIEREICIE SN2,
[0095]

ERFIS : GL—1 mABDOMBL FEAE~DRES

G2— 1mABOMMAFEAE~OKAEL, EEHZEMEL I S ABW
THIEENh?Z, PBS pH7. OFTHRLAEFHEEZRI AFLUNEI 7 0
71— b (Dynatech, Immunolon II) EiZ 1 8FEFREE ¥/, (RWT, 7=/
ZRIIL, 1% Tween20%B8FT2PBSFIZHBITH0. bW&EHBIEAS
v (BC) (PBS./ 0. 05%BC) T2KH7nry 7 L7, fifk (50u !
STxA) 0. 025%Tween20%8HTHPBS 0. 5%BCHIC
BOTHEXY OBECFRL, RUEEEY AP T 1LERA v Fa—-F Lk, 7
L—F&20. 05%Tween20%258FT25PBS Tlitertek 3203712
Fl— b REEAEHNT3IE®REL, RNT, 1 : 5000FRWULAZHRP —&E
BT rAA/G (50p 1) WML, 3EIFEEE. TMB 1 ue&HE
(TSI, #IM02) 2MA, FL—F2EBIC1 55HA rFa—hL7k, 1
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N H, SO Ok > TRIE# D, Biotek ELISAY —&—% ATk
Ex450nmTRELE,
[0096]

GA—-1mABDHEREE-E M —7EHRAEL I SAZBWWTHEE L, G
A—1mABi, BEEORSMUL 9F%EB4, 2508 FRImADb (
Tempest & . Biotech., 9: 266-271 (1991); Kemnedy®. J. Gen. Virol., 69: 3
023-3032 (1988)) LBE L. FEHEHKE Y = /VITM A, Abrizab. J. Gen
Virol., 73: 2225-2234 (1992)IZBWCLATNICREBESNAEL 51, mAD RS
MU 1 9BLTVB4LsTRBEINH - F—7HERIIEVC2<HIETSH S
o BAMRCBWTHEHENZGA— 1 mABOEEIL, FHEKHLTREKR9
0% DIEEEEADLICTFORESNT, MOMABOFAETCOGA—1m
ABOFEEX. HRPES{LYFH—b M gGEHVWTHRE S, bRt
EBOX S CHB L,

[0097]

GA—1mABiX, ELISAICL-oTHBZF (r F) SBAE~DBEIRE
GEHOLMCLE (nAB BREHTAEC;,=2. 6ng./ml), GA—
1mAB®Dr FERE~DHEGL, FUERRICRIXRFERET 2/ BAES
EB2007I/B268, 272BL275THImAD Baick-TH
EINfz, GA—1 mAB®Or FEAE~OESIX. BFIEF2 00 FERE
T4 2 9BMEGERICANKTHSImAD RSMUL 9ic k- THES
Niehote, ZThoo#ERIZ, FERE EHES20) OF7I/8B255—2
75 DEBICRBITABENGA — ImABRBICRARTHDHZ L E2TT,

[00938]

ERiF 6 : GA—1 mABDAY « ¥ Fufpsd —REEN

G2L2—1mABOUANAHEEWRMELHAETI®RAIZ. (- EhrT
OWMEPIT v A (Beelerd, J. Virol., 63: 2941-2950(1989)) D&% H
WCHEENK, BT v BEAIXBWT, 50u 1®RS LongHZRKT /LA
(10—100 TCIDg o/ Y=/ (American Type Culture Collection AT
CC VR-26) ) % 2% w7 REME (FCS) 258155/ UAEEH (MEM)
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HizEWT, 37C, 5%CO, T4®0. 1m1 VEROMMB (5x10
3 /% x) (ATCC CCL-81) XEA L7z, WWT. mABO#ERNA 2 EHKR
W’ (43#) (50ul) 2L ABRYSEREERE T o VMR T, *ITRE
EWIE, VAN ADBTA & a~— b LEME BiET A A2 E) 20
HOBTA v Fa—b LE-MBEEESE L.

[0099]

RHEME3TCTEHCO ,FIZBNTE AfA v FaX—hL, FOLE,
A N AT = VR OMEIEEFRZER (CPE) 3>90%Tho7z, Ml
REZERDEOHMEREIT., EL I SAC K-> THRE S, Bihi iy
L%ESIL, 50u1D0. 6%H, 0L, 2EFT590%AF/— L THERELE
. 1O0S#%, BEREZ®SIL, 7L—be—BEMLL, lug/mlorts
AERSCHB4 (U¥B4mAb®b MF c 3B (SmithKline Beecham) )
CIRWT, 1 10000F W LAZHRP —E#RLA ML T VY (Boehri
nger-Mannheim) ZMHWT, VA A AEHFHELEE LERDTIZSWNTREL
72o TMBlueZ2AWCTKREARB#HL, 1N H, SO, OFEMCL->TIED
oo 450 nmOEREFRELL (0. D. 4 50) o

[0100]

AE—EAMIL, VA NARBERRTELI SAYZ7FMZEBNT50%
WO ESI&EEZ LizhiERBE (ED s o) & LTESEMShE, E#NR YA
AWEWCLDEL I SAKBWTER SHRIZE ST, 0. D. 450K
BiF D55 0%WAETANAAMIZIBITH>9 0%HAITHE L, 50%RD
HEIL, AEEEDOERBHITICES N,

GA2—1mABIX. ABIRS Lon g ®RUANRIHTEMIBA L -
hus —EEEE A LM LE (mAB BOED g . 0. 51%0.
38pug/ml) ., EM - Uro@eg—HET vy EAIZBNC, GA—1mA
B Bid, &7 v AIZHBT5 MEmAB RSHZ19 (0. 4—3. Ou
g/ mlDED 5 ,) Wydeb, Pediatr. Res., 38(4):543-550) LYW iEHETH
27,

[D101]

_42_



FEHEH 7T GL—1 mAB BOA Y« ER{EHE: Ba l b,/ cvw Y AEFIL
BT 5T LUK
t FRSVDA2FR#ED L0 °PFUDRMENKED 2 4 BRIRT (P 72
X4 B (%) OWTFhsiZ, 0. 06meg  kg~5mg. k g&EDG A
—1 mAB B%Balb/cvvA (5/8) WHEEANEELE, VAR
5 BRI L, BiEBRL, FETFAL ALTTA AR HEEZRE L,
TANRE, FHEEIIRENIC>1. 26mg kg GA—1 mAB
B CFHRIMEB ZIT 5> v U ADIRCB W TR S o7, TROXRI 1%
BROZL, BERIANADZVT T A (2—31og, o) bEEL, 0.
31mg kg GA—1mAB B&TFUHHELITRRNZZ T REMICIBANT
=Rk &he,
[0102]
[£2]

FI11:Balb cvTZAIBHAGA— 1mAB BT IOEE

AR Wi A -2 71l (ogy ofg W)
ER {mg/kg) TE5 b
GA1-1mABB & <1.7 <1.7

1.25 <1.7 <1.7

0.81 1.8 = 0.3 29 =+ 04

0.06 4.8 &= 0.7 4.5 &= 0.8
PBS - 4.8 + 0.7 4.7 + 0.2

[0103]
GA—1 mABiZ, ABLUOBHEOWGOBEVEFHORARR S VEEEREIC
HTDA L - B hRIZBIREARR A VAEEERE L, BHTT A NT
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A2 ERTCFHRABIOREND I ERT, LEE¥oT, GA—1 mABIX
. B MR ABEEN. THNBLUDHMNEROBHTH S,
AEMBFCRE IR RAEZBEL T, REHOEZ OEIBLUERNYE
FlLoTHEEINS 3, P2 EMT. £EAORMES I USEROBMIZE -
THESND EWHETS, LROSTOI IR, MRz X Y REEED
—HLIha,
[ElF1%&]
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SEQUENCE LISTLING

{1} GEMNERAL INFORMATIONM:
(i) ARPLTICANT: smithKline Beecham, PLC
(ii) TITLE OF TNVENTICN: Human Monoclonal Antibedy
fiii} NUMBER OF SEQUENCES: Z1

{iv] CORRESPCHNDENCE ADDRESS:
(A} ADDRESSEE: SmithKline Beecham Corporation
{B} STREET: 70% Swedeland Road
(C} CITY: King of Prussia
(D} STATE: PA
(E} COUNTRY: USA
(F} ZIP: 12406-273%2

(v} COMPUTER READAEBLE FORM:
(A} MEDTUM TYPE: Floppy disk
(B} COMPUTER: IBM PC compatible
{C} CQPERATING SYSTEM: PC-DOS/MS-DOS
{D} SOFTWARE: PatentIn Release #1.0, Version #1.30

{vi} CURRENT APPLICATION DATA:
(A} APPLICATICN NUMBER: GB
{B} FILING DATE:
{C) CLASSIFICATION:

(viii} ATTORMNEY/AGENT INFORMATION:
(A} NAME: Ring, William T.
{B} REGISTRATION NUMBER: 30,954
{C) REFERENCE/DCCKET WUMEER: #

(1x} TELECOMMUNICATION INFORMATICN:
{A} TELEPHONE: §£10-270-4800
{B) TELEFAX: B10-270-4026

{2) INFORMATION FOR SEQ ID NO:i:
{i) SEQUENCE CHARACTERISTICE:
{A) LENGTH: 336 base pailrs
iB) TYPE: nucleic acid
tC) STRANDEDHESS: double
{0} TOPOLOGY: unknown
{ii) MOLECULE TYFE: cDNA
{ix) FEATURE:
{A}Y NAME/KEY: CDS5
(B} LOCATION: 1..336
{21} SEQUENCE DESCRIPTICH: 3EQ ID No:l:
CAG TCT GTG TTG ACG CAG CCG CCC TCA GTC TCT GUG GCC CCA GGA CAG
Gln Ser Val Leu Thr Gin Pra Pre Ser Val Ser Ala &la Pro Gly Gln

1 5 10 15

AAG GTC ACC ATC TCC TGC ACT GGG AGC AGC TCU AAC COTC GGG GCA GGT

_45_
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TAT
Tyr

CTC
Leu

TCT
Ser

CAG
Gin

CTG
Leu

Gln

Lys

Tyvr

Leu

Ser

65

Gln

Leu

(2}

Val

AAT
Asn

GTT C

Val
35

TAT

Tvyr

TCC
Ser

GG
Glu

GGT
Gly

GAT
ASD

ARG
Lys

GAT
Asp

TAT
Ty
1600

INFORMATION

(i)

(i1}

{x1)

(A}
(B)

Ser Val Leu

Val

ASD

Ile

54

Gly

Ala

Asn

INFORMATION FOR SEQ ID NO:3:

{1}

Thr

Val

35

Tvyr

Ser

Glu

Gly

Ile
20

His

ASp

Asp

Tyr
10

AAC
Asn

T
ser

GAG
Glu
e

GTC
Val

FOR

LENGTH:

Cvs

TAC
Tvr

BAC
Asn

GGC
Gly
70

GCT
Ala

TTC
Phe

SEQ

TYPE:
{D} TOPOLOGY:

MOLECULE

SEQUENCE

Thr

Ser

Glu
85

Val

Thr

CGG
Ary

ART
Asn
55

cac

ro

GAT
Asp

GGA
Gly

D NO:2:

Gly

CAA
Gln
40

CGG
Arg

TCA
Ser

TAT
TV

ACT
Thr

GCC
Ala

TAC
Tvr

GGG
Gly
105

SEQUENCE CHARACTERISTICS:
112 amine acids
amino acid
linear

TYPE: protein

DESCRIPTLON:

GIn Pro Pro

Cys

Ty

Asn

Gly

Ala

Phe

Thr

Arg

Asn

55

Pro

AsD

Gly

Gly

Arg

Ser

Ser

CCA
Pro

TCA

SEQ ID

sSer

Pro

Ala

Tvr

SEQUENCE CHARACTERISTICS:

357 base pailrs

nucleic acid

(A} LENGTH:
(B} TYPE:
{C) STRANDEDNESS:

double

_46_

vVal
110G

Sexr

Pro

Ser

Cys
90

Thr

Ser Asn

GGG ACA
Gly Thr

GGG GTC
Gly val
&0

CTG GCC

Leu Ala I

CLG TCC
Gln Ser

CaG oTC
Gln Leu

NG:2:

Ser Ala

Ser Asn

Gly Thr

Gly Val

60

Leu Ala
75

Gln Ser

Gln Leu

TAT
Tyr

ACC

Thr

Ale

Leu

Thr

y Gly

30

cce
Fro

GAC
Asp

TCT
Ser

GAC
Asp

GTC
Val
110

Pro

Gly

30

Pro

Asp

Ser

Val
110

Ala

AAR
Lys

CGR
Arg

e{eled
Gly

AGC
Ser

CTA
Leu

Gly

15

Ela

Lys

Arg

Gly

Ser

Leu

Gly

CTC
Leu

TTC
Phe

cre
Leu

AGC
Ser

GGT
Gly

Gln

Gly

Leu

Phe

Leu

30

sSer

Gly

288



t11)

{is)

{xi}

GAG GTG
Glu val

TCC CTG
Ser Leu

ARG ATG
Lys Met

TCT TCC
Ser Ser

AAG GGC
Lys Gly

CTG CAA
Leu Gln

GCG ACA
Ala Thr

ACC CTG
Thr Leu

(D

TOPOLOGY :

MOLECULE TYPE:

FEATURE:
(A} NAME/EKEY:
(B} LOCATION:

CAG
Gln

AGA
Arg

AAC
Asn
35

ATT
Ile

CoR
Arg

ATG
Met

ChA
Gln

GTC
Val
115

T
Leu

cTe
Leu
20

TGG
Trp

ACT
Thr

TTC
Phe

AAT
ASD

jelele
Pro
100

ACC
Thr

GTG
Val
5

TCo
Ser

GTC
Val

GET
Gly

ACC
Thr

AGC
Ser
8%

GGG
Gly

GTC
Val

(2} INFORMATION FOR

{1}

SEQUENCE CHARACTERISTICS:
{A} LENGTH: 119 amineo acids
(B)

(m

GAG
Glu

ATG

ATC
Tle
70

CTG

Leu

GAG
Glu

TCC
Ser

TCT
Ser

GCA
Ala

CAG
Gln

AGT
Ser
55

TCC
Ser

ACA
Thr

CTG
Leu

TCA
Ser

SEQUENCE DESCRIPTION:

GGG
Gly

GCC
aAla

jelagy
Ala
40

AAT

Asn

BGA
Arg

GoC
Ala

GCG
Ala

SEQ ID NO:3:

GGA
Gly

TCT
Ser

5
CCA
Pro

TAC
Twr

GAC
Asp

GAG
Glu

coT
Pra
105

SEQ ID NO:4:

TYPE:
TOPOLOGY

amino acid

line

ax

(ii) MOLECULE TYPE: protein

{xi)

SEQUENCE DESCRIPTION:

GGC
Gly
10

GGA
Gly

GGG
Gly

ATA
Ile

AAC
Asn

GAC
Asp
20

TTT
Fhe

TTG
Len

GEC
Val

BAG
Lys

CAC
His

GCC
Ala
75

ACG
Thr

GARC
Asp

GTA
Val

TCC
Ser

GGG
Gly

TAC
Tyr

a0
ATG
Met

GGT
Gy

CAT
His

SEG ID HO:4:

CAG CCT
Gln Pro

CTC AGT
Leau Ber

CTG GAA
Leu Glu
45

TCR GAU
Ser Asp

AARC TCA
Asn Ser

GTT TAT
Val Tvr

TGG GGT
Trp Gly
110

Glu val Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gln Pro

1

5

Ser Leu Arg Leu Saxr Cys ala Ala

Z0

Lys Met Asn Trp Val Arg Gln Ala

10

Ser Gly Val Ser Leu Ser

25

30

Pro Gly Lvs Gly Leu Glu

_47_

GGG
Gly
15

GGA
Gly

=3

TCA
Ser

CTG
Leu

TAT
Tyr
95

CAG
Gln

Gly
15

Gly

Trp

GGG
Gly

TAC
Tyr

GTC
Val

GTG
Val

TAT
Twvr
80

TGT
Cys

GGA
Gly

Gly

Tvr

Val

48

g8

144

240

283

357



Ser

Lys
65

{2}

sSer

50

Gly

Gln

Thyr

Leu

Ile

Arg

Met

Val
115

INFORMATION FOR

(1)

{ii}

{(xi}

Glu

Ser

Lys

Ser

Lys

63

Leu

Ala

Thr

{A
{B
(c

val

Leu

Met

Ser

50

Gly

Gln

Thr

Leu

40 45
Thr Gly Met Ser Asn Tyr Ile His Tyr Ser
55 60
Fhe Thr Ile Ser Arg Asp Asn Ala Met Asn
70 75
Asn Ser Leu Thr Ala Glu Asp Thr Gly Val
a5 Q0
Pro Gly Glu Leu Ala Pro Phe Asp His Trp
1040 s
Thr val Ser Sar
SEQ ID NO:5:
SEQUENCE CHARACTERISTICS:
} LENGTH: 113 aminc acids
)} TYPE: amino acid
! STRANDEDNESS:
(D} TOPOLOGY: linear
MOLECULE TYPE: protein
SEQUENCE DESCRIPTIOM: SEQ ID NO:S5:
Gln Leu Val Glu Ser Gly Gly Gly Leu Val
5 10
Arg Leu Ser Cys Ala Alas Ser Gly Val Ser
20 25
Asn Trp Val Arg Gln Ala Pro Gly Lys Gly
35 40
TIle Thr Gly Met Ser Rsn Tyr Ile His Tyr
55 60
Arg Phe Thr Ile Ser Arg Asp Asn Ala Met
70 75
Met Asn Ser Leu Thr ala Glu Asp Thr Gly
g5 g0
Gln Pro Gly Glu Leu Ala Pro Phe Asp His
160 105
Val Thr Val Ser Ser
115

INFORMATION FOR SEQ ID NO:6:

{i) SEQUENCE CHARACTERISTICS:

(&
(B
(c
(D

) LENGTH:

yOTY

PE:

amin

o acid

} STRANDEDNESS:
)} TOPOLQGY:

linear

98 amino acidse
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Leu

T

Leu

Tyr
85

Pro

Ser

Glu

Asp

Ser

Tvr

Gly
110

Val

Tvyr
80

Cys

Gly
15

Gly

Trp

Leu

Tyr
g5

Gln

Tz

Val

Val

Gly



(2}

(ii)

(X1

Glu

o

i
D
H

Glu

Ser

MOLECULE

SEQUENCE

TYFE: protein

Val Gin Leu

Leu

Met

Tyr
50

Arg

Arg

Met

Leu

20

Trp

Ser

Fhe

Asn

DESCRIPTION:

Val

5

Ser

Val

Ser

Thr

Ser
85

Glu Ser Gly Gly

Cys Ala

Arg Gln

Ser Gly
55

Ile Ser
TG

Leu Arg

INFORMATION FOR SEQ ID NO:7:

(i}

{x1)

Met

Val

Pro

Ser

Asp

Ser

Ala

Ala
40

sSer

SEQUENCE CHARACTERISTICS:

138 amino acids

(A} LENGTH:

{B) TYPE: aminc acid
{C) STRANDEDNESS:

(D} TOPOLOGY: linear

MOLECULE TYPE: protein

SEQUENCE DESCRIPTION:

Ser
25

Pro

Asp

Glu

SEQ ID NO:

Gly Trp Ser Cys Ile Ile Leu Fhe

His

Gly

Glw

50

Trp

Ser

Leu

Ser

Gly

5

Tyr

Val

Val

Tvr

Glu

20

Ser

Lys

Sexr

Lye

Leu

5

Val

Leu

Met

Ser

Gly

85

Gln

Gln Leu

Arg Leu

Asn Trp
55

Ile Thx
70

Arxg Phe

Met Asn

Leu

Ser

40

Val

Gly

Thr

_49_

Glu

25

oys

ATy

Met

Ile

Leu

SEQ ID NG:6:

Gly
10

Gly
Gly
Tle

Asn

AsSp
80

-

Leu

Ser

Ala

Gln

Ser

Ser

90

Thr

Leu

Phe

Lys

Tyr

Val

Gly

Ala

Ala

Asn

75

Arg

Ala

Lys

Ala

Ala

Gly

Ser

Pro

&0

Ty

Asp

Glu

Gln Pro

Phe Ser

Leu Glu

45

Ala Asp

Asn Ser

val Tyr

Thr Ala

Gly Leu

Gly val

45

Gly Lys

Ile His

Asn Ala

Asp Thr

Gly

Leu

Tvr
95

Thr

Val

Ser

Sly

Tvr

Val

val

Tyr

83

Cys

Gly

Gln

Len

Leu

Ser

Asn

Val



Tyr Tyy Cys Ala Thr Gln

115

Gly Gln Gly Thr Leu Val

130

Pra

Thr
135

{2} INFORMATIQON FOR SEQ ID NO:§:

(13

(i1}

Fro

Ser

Glu

ASD

Ser

Tyr

Gly

Gly

[
pel

Val

SEQUENCE CHARACTERISTICS:

(A}
(B}
(<l
(o)

LENGTH: 138 amino acids

TYPE: amino acid

STRANDEDNESS :

TOPOLOGY - linear

MOLECULE TYPE: peptide

SEQUENCE DESCRIPTION: SEQ ID NO:

Gly

His

Gly

Gly

20

Tre

Ser

Leu

Tyr

Gln
130

Trp S=2r Cys Ile
5}

Ser Glu Val Gln
20

Gly Ser Leu Arg
35

Tyr Lys Met Asn
Val Ser Ser Ile
70

Val Lys Gly Aryg
85

Tyr Leu Gln Met
100

Cys Ala Thr Gln
115

Gly Thr Leu val

105

Glu

Ile Leu Phe

Leu

Leu

Tre

Thr

Phe

Asn

Pro

Thr
135

{(2) INFORMATION FOR SEQ ID NG:9:

(i}

Val

Ser

val

Gly

Thx

Ser

Gly

120

Val

SEQUENCE CHARACTERISTICS:

(A)
(B}
(C}
(D}

LENGTHE: 111 amino acids

TYPE: amino acid

STRANDEDNESS @

TOPOLOGY : unknown

(ii} MOLECULE TYPE: protein

_50_

Glu
25

Cys

Arg

Meb &

Ile

Leu

105

Glu

Ser

110

Leu &la Pro Phe Asp His Trp

Leu

1a

Ser

Ala

Gln

Ser

54G

Thr

Leu

Ser

Val

Gly

Ala

Ala

AsIl

Arg

Ala

Ala

2la

Gly

Ser

AsSp

Glu

Fro

125

Thr

Gly

Gly

Gly

Ile

Asn

ASD

Phe
125

Ala

Leu

30

Val

Lys

His

Thr
110

Asp

Thr Gly
15

Val Gln
Ser Leu
Gly Leu
Tyr Ser
Met Asn
85

Gly vVal

Hig Trp



{x1] SEQUENCE DESCRIPTION: 5

Gln Ser Val Leu Thr Gln Pro
1 5

Lys Val Thr Ile Ser Cys Thr
20

Tyr Asp Val His Trp Tyr Arg
3b

EQ ID NO:

Pro Ser
Gly Ser
25

Gln Leu
40

Leu Ile Tyr Asp Asn Asn Asn Arg Pro

50 55
Ser Gly Ser Lys Ser Gly Pro
Gln Ala Glu Asp Slu Ala Asp
85

Leu Asn Gly Tyr Val Phe Glv
100

{2) INFORMATION FQR SECQ ID NO:10
(1) SEQUENCE CHARACTEREISTIC
{A)Y LENGTH: 20 amino a
{B} TY¥PE: amino acid
{C) SBSTRANDEDNESS:
(I} TOPOLOGY: unknown

{ii) MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTICH: S

Gln Ser Val Leu Thr Glno Pro
1 5

Arg Val Thr Ile Ser Cys Thr
20

Tyr Asp Val His Trp Tyr Gln
35

Leu Ile Tyr Gly Asn Ser Asn
50 55

Ser Gly Ser Lys Ser Gly Thr
65 70

Gln Ala Glu Asp Glu Ala Asp
g5

Ser Als

Tyr Tyr

Thr Gly
105

S
cids

Eg ID NO:

Pro Ser

Gly Ser
25

Gl Len
40
Arg Pro

Ser ala

Tvyr Tyr

(2) INFORMATION FOR SEQ ID NG:11:

(i} SEQUENCE CHARACTERISTIC
{A} LENGTH: 128 amino
{B} TYPE: amino acid
(C} STRANDEDNESS:
(D) TOPOLOGY: unknown

5:
acids

_51_

Ser 5

Prao

Ser

Cys
30

Thr

10:

Val

10

Ser

Pro

Ser

Ser

Cys
50

Ser

Gly

Gly &

Gln

Ser

Gly

Gly V.

Leu
75

Ala

Asn

Thr

Ala

Ser

Leu

Gly

ASN

Thr

Ala

Len

Ala

Ile

Ile

Pro

Gly

30

Preo

Asp

Ser

Asp

Val
110

Fro
Glvy
30

Pro

Asp

Thr

Arg

Gly

Ser

Leu

Gly
15

Ala
Lys

Arg

Gly

Leu

Phe

Leu

B0

Ser

Gly

Leu

Phe

Leu
80



{i1i} MOLECULE TYFE: protein

{(x1} SEQUENCE DESCRIPTION: SEQ ID NO:11:

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val dla Thr Ala Thr Glv
1 s 1o 15

Val His Ser Glu Leu Thr Gln Pro Pro Ser Val Ser Gly Ala Pro Gly
20 25 3

Gln Arg Val Thr Ile Ser Cys Thr Gly Ser Ser Sax Asn Ile Gly Ala
35 40 45

Gly Tyr Bsp Val His Trp Tyr Gln Gln Leu Pre Gly Thr Ala Pro Lys
50 55 80

Len Leu Ile Tvr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro Asp Arg
Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile Thr Glv
5 g0 95

Leu Gln Ala Glu 2sp Glu &la Asp Tyr Tyr Cys Gln Ser Tyr &sp Ser
100 105 110

Ser Leu Asn Gly Tyr Val Phe Gly Thr Gly Thr Gln Lew Thr Val Leu
115 120 125
{2} INFORMATION FOR SEQ TD NO:12:

(i) SEQUENCE CHARACTERISTICS:
{A) LENGTH: 130 aminc acids
(B} TYPE: amino acid
(T} FTRANDEDNESS:
(D} TOPOLOGY : urtkniown

fii} MOLECULE TYPE: protein

{xi) SEQUENCE DESCRIPTION: SEQ IR NO:12:

Met Gly Trp Ser Cys Ile Ile Leu Phe Leu Val Ala Thr aAla Thr Gly

Val His Ser Gln Ser Val Leu Thr Gln Pro Pro Ser Val Ser Gly Ala
20 25 30

Pro Gly Gln Arg Val Thr Ile Ser Cys Thr Gly Ser Ser Ser Asn Jle
35 40 45

Gly Ala Gly Tyr Asp Val His Trp Tvr Gln Gln Leu Pro Gly Thr ala
50 55 &0

Pro Lys Leu Leu Ils Tyr Gly Asn Ser Asn Arg Pro Ser Gly Val Pro
65 70 75 g0

_52_



Asp

Thy

ASD

Val

Arg

Gly Leun

Ser

100

Ser Leu

115

Leu

130

(2}

{1}

{11}

{xi)
GACGTCGCGE
AGGUCGAGGC
GGAGARARTGGG
ATGGTTGCTG
GACTTTCCAC
GGGGAGCCTG
GGATCGATCC
CATAGCCCAT
CCGCCCARLG
ATACGGACTT
GTARCATCRAAG
CCCGCCTGGT
TACGTATTAG
GGATAGCGET
TTGTTTTGEC
ACGCARATGG
AACCGTCARGR

TGGAGCTGTA

{A)
(B)
(<)
(o

LENGTH:
TYPE:

MOLECULE TYPE:

CCGCTCTAGG
GGCCTCGGCC
CGGAACTGGS
ACTAATTGAG
ACCTGGTTGC
GGGACTTTCC
GTCGACGTAC
ATATGGAGTT
ACCCCCGCCC
TCCATTGACG
TGTATCATAT
ATTATGCCCA
TCATCGCTRT
TTGACTCACE
ACCARAARTCH
GCGGTAGGCG
TCECCTGGAG

TCATCCTCTT

STRAMDEDNESS :
TOPOLOGY :

85

Asn Gly Tvyr Val Phe

INFORMATION FOR SEQ ID NO:13:

80

105

120

SEQUENCE CHARACUTERISTICS:

£281 base palrs

nucleic acid
agouble

unknown

cDNA

CCTCCAARRL

TCTGCATARLA

CGGAGTTAGG

ATGCATGCTT

TGACTAATTG

ACACCCTAAC

GACTAGTTAT

CCGCGTTACA

ATTGACGTCA

TCARTGGGTG

GCCAAGTACG

GTACATGALC

TACCATGGTG

GGGATTTCCA

ACGGGACTTT

TGTACGGTGG

ACGCTATCGA

CTTGGTAGCA

SEQUENCE DESCRIPTICN: SEQ ID NG:13:

AGCCTCCTCA

TAARABRARAT

GGCGGGATGEG

TGCATACTTC

AGATGCATGC

TGACARCACAT

TAATAGTAAT

TAACTTACGG

ATAATGACGT

GACTATTTAC

CCCCCTATTS

TTATGGGACT

ATGCGGTTTT

AGTCTCCACC

CCAARATGTC

GAGGTCTATA

ATTCTGAGCA

BCAGCTACAG

_53_

Gln Ala Glu Asp Giu Ala Asp Tvr T¥r Cys

Gly Thr Gly Thr

Phe Ser Gly Ser Lys Ser Gly Thr Ser Ala Ser Leu Ala Ile

95

110

125

CTACTTCTGS

TAGTCAGCCA

GCGGAGTTAG

TGCCTGCTGEE

TTTGCATACT

TCCACAGAAT

CAATTACGGG

TABATGGCOC

ATGTTCCCAT

GGTAAACTGC

ACGTCRATGA

TTCCTACTTG

GGCAGTACAT

CCATTGACGT

GTAACAACTC

TAAGCAGAGT

CACAGGACCT

GTGTCCACTC

AATAGCTCAG
TGCATGGGEGC
GGGCGGGACT
GGAGCCTGGE
TCTGCCTGLT
TAATTCCCGG
GTCATTAGTT
GOCTGGCTG
AGTAACGCCA
CCACTTGGCA
CGGTARATGG
GCAGTACATC
CAATGGGCGT
CRATGGGAST
CGCCCCATTG
TGGETACGTG
CACCATGGGA

CGAGGTCTAA

Gln Ser Tyr

Gln Leu Thr

480

540

600

660

720

200

9640

1020

1080



CTGCTCGAGT

GCCTCTGGAG

GGGCTGGAAT

GTGRRGGGCC

ARCAGCCTGA

GCGCCTTTTG

GGCCCATCGG

CTGEGECTGCC

GCCCTGACCA

CTCAGTAGUG

GTGAATCAUA

AMARCTCACA

CTCTTCCCCC

GTGAGTGEGTGEG

GTGGAGGTGC

GTGGTCAGCG

ARGGTCTCOA

CAGOCCCGAG

CAGGTCAGCC

GAGAGCAATG

GGCTCCTTCT

GTCTTCTCAT

TCCCTGTCTS

GTTGCCAGCS

CTCCCACTGT

ATTCTATTCT

GCAGGCATGC

TCTCCCGATC

ATTRATTTTA

TAGAGACAGT

TGAGACTCCT

GAAGCCTGAT

CTGGGEGAGG

TCTCCCTCAG

GGGTCTCTTC

GATTCRCCAT

CAGCCGAGEA

ACCATTGGGG

TCTTCCCCCT

TGGTCAAGGA

GCGHOGTGCA

TGGTGACCGT

AGCCCAGCAA

CATGUCCACC

CARAAACCCHA

ACGTGAGCCA

ATAATGCCAA

TCCTCACCGET

ACAAAGCCCT

ARCCACAGGT

TGACCTGCCT

GGCAGCCGEA

TCCTCTACAG

GCTCCGTGAT

CGGGTAARTG

ATCTGTTGTT

CCTTTCCTAA

GGGGGGTEEG

TGGGGATGCG

CCCAGCTTTG

ACACCAATTC

GTTCTCTGCA

ARGCCAGTGA

TCCGTAGAGC

CTTEGETACAG

TGGATACARG

CATTACTGGT

CTCCAGAGRC

CACGGGTGTT

CCAGGGAACT

GGCACCCTCC

CTACTTCCCC

CACCTTCCCG

GCCCTCCAGC

CACCRAGGTG

GTGCCCAGCA

GGACACCCTC

CGARGACCCT

GACRARGCCG

COTGCACCAG

CCCAGQCCCC

GTACACCCTG

GGTCARAGGT

GAACAACTAC

CAAGCTCACC

GCATGAGGCT

ATAGATATCT

TGCCCCTCCT

TAAARATGAGG

GTGGGGCAGG

GTGGECTCTA

CTTCTCAATT

AGTAGTTGAT

CAGATAAGRA

GTGGCACAGC

CACADCTTGE

CUTGGEGEGET
ATGARACTGGE
ATGAGTAATT
ARCGCCATGA
TATTATTGTG
CTGGTCALCG
TCCRAGAGTA
GARCCGETGA
GUTGTCCTAC
AGCTTGGGECA
GACAAGARAG
CUTGAACTCC
ATGATCTCCC
GAGGTCAARGT
CGGGAGGAGC
GACTGGUTGA
ATCGAGAALA
CCCCCaTCrC
TTCTATCCCA
ARGACCACGC
GTGGACARGA
CTGCRCAACC
ACGTATGATC
CCGTGCCTTC
ARATTGCATC
ACAGCAAGGG
TGGAACCAGC
TCTTATTTGC
TGAGCARLTG
CAARCATTAT
ATTCTAGGGA

TRAGGGCCAA

_54_

CCCTGAGACT

TCCGCCAGGC

ACATACRCTA

ACTCACTGTA

COACACAACS

TCTCCTCAGC

CGGTGTCGTG

AGTCCTCAGG

CCCAGACCTA

TTGAGCCCAA

TEGEGGGACC

GGACCCCTGA

TCAACTGGTA

AGTRCAACAG

ATGGCAAGGA

CCATCTICAA

GGGATGAGCT

GCGACATCGC

CTCCCGTGCT

GCAGGTGGCA

ACTACACGIRA

AGCCTCGACT

CTTGACCCTG

GCATTGTCTG

GEAGGATTGG

TGGGEGUTCGA

ATAATGAGAA

CGTTCGCCARA

TCAGAGGGAG

GAAATATGCT

TCTGCTCACA

CTCCTGCGCA

TCCAGGGRAG

CTCAGATTCA

TCTGCARRTG

GGGEGAGUTG

CTCCACCARG

CACAGCGECC

GARACTCAGGC

ACTCTACTCC

CATCTGCAAC

ATCTTGTGAL

GTCAGTCTTC

GGTCACATGC

CGTGGACGGC

CACGTARCCGSE

GTACRAGTGC

ACCCARRGGG

GACCAAGAAC

CGTGGAGTGE

GGACTCCGAC

GCAGGGGAAC

GARGAGCCTC

GTGCCTTCTA

GRAGGTGCCA

AGTRGGTGTC

GAAGACAATA

CAGCGCTGGA

ARRARGGADD

AAGGATGCTT

TACCCAGAGC

TGTCATCACC

CAGGATAGAG

1140

1200

1320

1280

1440

1500

1560

1620

1680

1740

1800

1860

1320

1280

2040

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2889

2940

3000



BAGGGCAGGAG
CTTCTGACAT
CGCCARACTT
ATGETTCGAC
GGAGACCTAC
ACCTCTTCAG
ATTCCTGAGA
RARGRACCAL
ATTGAACAAC
GTTTACCAGG
CAGGAATTTG
CCAGAATACT
GARGTCTALCG
AAGCTATGCA
GCCTTCTAGT
AGGTGICACT
TAGGTGTCAT
AGACARTAGC
GAGTGTATGA
TTCCTGTGTG
AGTGTRAAGC
TGCCCGCTTT
CGGEGGAGAGG
GCTCGGTCGT
CCACAGAATC
GGAACCGTAMN
ATCACARAAR
AGRCGTTTCC
GATACCTGTC
GGTATCTCAG

TTCAGCCCGA

CCAGGGCAGA

AGTTGTGTTG

GACGGCRATC

CATTGAACTS

CUTGGCCTCC

TGGAAGGTAR

AGAATCGACC

CACGAGGAGC

CGGAATTGEGEC

AAGUCATGARA

AMAGTGRACAC

CAGGCGTCCT

AGRAGARAGA

TTTTTATARG

TGCCAGCUAT

CCCACTGTCC

TCTATTCTGG

AGGCATGCTG

CTGCGGCCGT

ARRTTGTTAT

CTGGEETGCT

CCAGTCGGGA

CGGTTTGCGT

TCGGCTGCGG

AGGGGATRAC

ALAGGCCGCG

TCGACGCTCA

CCCTGGARAGT

CGCCTTTCTC

TTCGGTGTAG

CCGOTGUGUT

GUCATATAAGG

GGAGCTTGGA

CTAGCGETGAA

CATCGTCGOC

CCTCAGGARC

ACAGRATCTG

TTTAAAGGAC

TCATTTTCTT

BAGTARAGTA

TCAACCAGGC

GTTTTTCCCA

CTCTGAGETY

CTARCAGGAA

ACCRTGGGAC

CTGTTGTTTG

TTTCCTAATA

GGGGTGGGET

GGGATGCGET

GATCCCETCG

CUGCTCACARA

TAATGAGTGA

ALCCTGTCGT

ATTGGGCGCT

CGAGCGGTAT

GCAGGAAAGA

TTGCTGGCGT

AGTCEGAGGT

TCOCCTCGTGC

CCTTCGEGGAR

GTCGTTCGCT

TTATCCGGETA

TGAGGTRAGGA
TAGCTTGGAC
GLGOTGGETAGG
GTGTCCCARA
GACGTTCAACGT
GTGATTATGE
AGARATTAATA
GCCAAARGTT
GACATGGTTT
CACCTTAGAC
GAAATTGATT
CAGGAGGAAR
GATGCTTTCA
TTTTGUTGGC
CCCCTCCCCT
ARATGAGGAA
GGGGCAGGAL
GGGCTCTATG
AGRGCTTGGC
TTCCACACAR
GCTRACTCAC
GCCAGCTGCA
CTTCCGCTTC
CAGCTCACTC
ACATGTGAGC
TTTTCCATAG
GGCGARACCC
GCTCTCCTSET
GCGTGGECGCT
CCARGCTGSES

ACTATCGTCT

_55_

TCAGTTGCTC

AGCTCAGGGC

ATTTTATCCC

ATATGGGGAT

ACTTCCAADLG

GTAGGAAAAC

TRGTTCTCAG

TGGATGATGC

GGATAGTCGG

TCTTTGTGAC

TGGGGAARTA

AAGGUATTAL

AGTTCTCTGC

TTTAGATCAG

GTGCCTTCCT

ATTGECATCGET

AGCAAGGGGG

GAACCAGCTG

GTRATCATGG

CATACGAGCC

ATTAATTGCG

TTAATGAARTC

CTCGCTCACT

ARAGCCGGTA

AABAGGCCAG

GOTCCGCCCT

GACAGGACTA

TCCGACCCTG

TTCTCAATGC

CTCTGTGCAC

TGAGTCCAAL

CTCACATTTG

TGCGATTTCG

CGCTGCCATC

TGGUAAGAAC

AATGACCACA

CTGGTTCTCC

TAGAGAACTC

CTTAAGACTT

AGGCAGTTCT

AAGGATCATG

TAARCTTCTC

GTATAAGTTT

TCCCCTCCTA

CCTCGACTET

TGACCCTGGA

ATTGTCTGAG

AGGATTGGGA

GGGUTCGATC

TCATAGCTGT

GGAAGCATAA

TTGCGCTCAC

GGCCAARCGCG

GACTCGCTGC

ATACGGETTAT

CAAMRAGGCCA

CCTGACGAGC

TAHARGATALCC

CCGCTTACCG

TCACGCTGTA

GAACCCCCCG

CCGGTAAGAC

3060

312¢

3180

3240

3300

3360

3gaQ

4020

4080

4140

4200

4260

4320

4380

4440

4500



ACGACTTATC
GUGGTGCTAC
TTGGTATCTG
COGGCABRCE
GUCAGARARAR
GGAACGAAAA
AGATCCTTTT
GGTCTGACAG
GTTCATCCAT
CATCTGGCCC
CAGCAATAMD
CCTCCATCCA
GTTTECGCAA
TGGCTTCATT
GCRAAAARGC
TGTTATCACT
GATGECTTTTC
GACCGAGTTG
TAAAAGTGCT
TGTTGAGATC
CTTTCACCAG
TARGGGCGAC
TTTATCAGGG
EAATAGGGGET
{2}
{i}

(i1}

{xi)

GCCACTGGCAR

AGAGTTCTTG

CECTCTGOTS

ARCCACCTGCT

AGGATCTCAR

CTCACGTTAA

AARTTARARA

TTACCAATGC

AGTTGCCTGA

CAGTGCTGCA

CCAGCCAGCC

GTCTATTART

CETTETTGOC

CAGCTCCGGT

GGTTAGCTCC

CATGGTTATG

TGTGACTGET

CTCTTGCCCG

CATCATTGGA

CAGTTCGATS

CGTTTCTGGE

ACGGAAATGT

TTATTGTCTC

TCCGUGCACA

SEQUENCE DESCEIPTION:

GUAGCCACTG

AAGTGGTGGC

AARGTCAGTTA

GGETAGCGGTG

GAAGATCCTT

GGGATTTTGG

TGAAGTTTTA

TTAATCAGTG

CTCCQUGTCG

ATGATACCGC

GGAAGGGUCG

TGETTGCCGGE

ATTGCTACAG

TCCCAACGAT

TTCESTCCTC

GCAGCACTGC

GARGTACTCAA

GCGTCAATAC

AADACGTTCTT

TAACCCACTC

TGAGTAAALA

TGARTACTCA

ATGARGCGGAT

TTTCCCCGRA

INFORMATION FOE SEQ ID NO:14:

GTAACAGGAT

CTAACTACGGE

CCTTCGGARR

GTTTTTTTGT

TGATCTTTTC

TCATGAGATT

AATCAATCTA

AGGCACZCTAT

TGTAGATAAC

GAGACCCACG

AGCGCAGAAG

AAGCTAGAGT

GCATCGETGGT

CAAGGCGAGT

CEATCGTTGT

ATABATTCTCT

CCAAGTCATT

GGGATAATAC

CGGGGCGARA

GTGCATCCAA

CAGGAAGGCA

TACTCTTCCT

ACATATTTGA

AAGTGCCACC

SEQUENCE CHARACTERISTICS:

{A) LENGTH: 567% base palrs

(B) TYPE: nucleic acid

{C} STRANDEDNEESS: double

(D} TOPOLOGY: unknawr
MOLECULE TYFE: cDNA

SEQ ID NO:14:

_56_

TAGCAGAGCG

CTACACTAGA

AAGAGTTGGT

TTGCAAGCAG

TACGGGGTCT

ATCBABAAGG

AAGTATATAT

CTCAGCGATC

TACGATACGG

CTCACCGGCT

TGGETCCTGCA

AAGTAGTTCG

GTCACGCTCG

TACATGATCC

CAGAAGTAAG

TACTGTCATG

CTGAGAATAG

CGCGCCACAT

ACTCTCARGG

CTGATCTTCA

ABARATGCCGCA

TTTTCAATAT

ATGTATTTAG

T

AGGTATGTAG

AGGACAGTAT

AGCTCTTGAT

CAGATTACGC

GACGCTCAGT

ATCTTCACCT

GARGTAAMCTT

TGTCTATTTC

GAGGGCTTAC

CCAGATTTAT

ACTTTATCCG

CCAGTTRATA

TCGTTTGETA

CCCATGTTGT

TTGGCCGCAG

CCATCCGTAA

TGTATGCGEC

AGTAGAACTT

ATCTTACCGC

GCATCTTTTA

ARBAMGEGAA

TATTGAAGCA

AAARETAARC

5340

5400

5460

5520

5640

3700

5760

5820

5880

5940

65000

6060

65120

6130

6240

6281



GACGTCGCGE

AGGCCGAGEC

GGAGAATGGEE

ATGGTTGCTG

GACTTTCCAEC

GGGGAGLCTG

GGATCGATCC

CATAGCCTAT

CCGCCCALCG

ATAGGGACTT

GTACATCAAG

CCCGRCTGGR

TACGTATTAG

GGATAGCGGT

TTGTTTTGEGC

ACGCABRATGG

ARCCGTCAGA

TGGAGCTGTA

CAGUCGCCCT

AGCTCCRACC

CCCAARCTCT

GGCTCCAAGT

GCTGATTATT

ACCCAGOTCA

TCCTCTGAGG

CCGGGARGCCG

ACCACCACAC

ACGCCTGAGC

ACCGTGGAGA

GCCTOGACTG

TTGACCCTGG

CATTGTCTGA

CCGLTCTAGG

GGCUTCGGECC

CGGARCTGGG

ACTAATTGAG

ACCTGETTGC

GGGACTTTCC

GTCGACGTAC

ATATGGAGTT

ACCCCCGCUC

TCCATTGACG

TGTATCATAT

ATTATGCCCA

TCATCGCTAT

TTGACTCACG

ACCRARATCA

GCGGTAGGCG

TCGCCTGEEAG

TCATCCTCTT

CAGTCTCTGE

TCGGGGTAGG

TCATCTATGA

CTGGCCQCTC

ACTGCCAGTC

CCGTCCTAGG

AGCTTCAAGC

TGACAGTGGC

CCTCCAAACA

AGTGGARGTC

AGACAGTGGC

TGCCTTCTAG

AAGGTGCCAC

GTAGGTGTCA

CCTCCAARMA

TCTPGCATARY

CGGAGTTAGG

ATGCATGCTT

TGACTAATTG

ACACCCTAAC

GACTAGTTAT

CCGCGTTACA

ATTGACGTCA

TCAATGGGTG

GCCAAGTACG

GTACATGACT

TACCATGGTG

GGGATTTCCA

BCGGGACTTT

TGTACGGTGG

ACGCCATCGA

CTTGGTAGCA

GGUCCCAGGA

TTATGATGTT

TAACAACRAT

AGCCTOCCTG

CTATGACAGC

TCAGCCCAAG

CAACAAGGCT

CTGGARGGCA

AAGCAACRAC

CCACAGARGG

CCCTACAGAR

TTGICAGCCA

TCCCACTGTC

TTCTATTCTG

AGCITCOTOA
TAAAALAAAT
GGLGGGATGG
TGCATACTTC
AGATGCATGC
TGACACACAT
TAARTAGTAAT
TARCTTACGG
ATAATGATGET
GACTATTTAC
CCCCCTATTG
TTATGGGACT
ATGCGGETTTT
AGTCTCCACC
CCAAARTGTC
GAGGTCTATA
ATTCTGAGCA
ACAGCTACAL
CAGAAGGTCAR
CACTGGTACC
CGGCCCTCAG
GCCATCTCTG
AGCCTGAATG
GCTGECCCTCT
ACACTGGTGT
ATTAGCAGCC
AMGTACGCGG
TACAGCTGCC
TGTTCATAGT
TCTGTTIGTTT
CTTTCCTAAT

GGGGGTGGGG

_57_

CTASTTCTGE

TAGTCACCCA

GCGGAGTTAG

TGCCTGCTGG

TTTGCATACT

TCCACAGAAT

CAATTACGGEG

TAARTGGCCC

ATGTTCCCAT

GOTARACTGC

ACGTCAATGA

TTCCTACTTG

GGCAGTACAT

CCATTGACGT

GTAACAACTC

TAARGCAGAGC

CACAGGACCT

GTGTCCACTC

CCATCTCCTG

GGCAACTTCC

GGGTCCUTGA

GGCTCCAGGEC

GTTATGTCTT

COGGTCACTCT

GTCTCATARAG

CCGTCAAGGC

CCAGCAGCTA

AGGTCACGCA

TCTAGATCTA

GUCCCTCCCC

AMBATGAGGA

TGGGGCAGGA

AATAGCTCAG

TGCATGGGGEC

GGGCGGGEACT

GGAGCCTGGG

TCTGCCTGCT

TAATTCCCGG

GTCATTAGTT

GCCTGGCTGA

AGTAACGCCA

CCACTTGGCA

CGGTAAATGG

GCAGTACATC

CAATGGGCGET

CAATGGGAGT

CGCCCCATTG

TGGGETACGTG

CACCATGGSA

CGAGCTCACS

CACTGGGAGC

AGGGACAGCC

CCGATTCTCT

TGAGGATGAG

CGGAACTGGG

GTTCCCGCC

TGACTTCTAC

GGGAGTGGAG

TCTGAGCCTG

TGAAGGGAGC

CGTATGATCA

CETGCCTTCC

AATTGCATCG

CAGCAAGGGG

480

540

600

780

84Q

200

960

1020

1084

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920



GAGGATTGGE

GGGGCTCGRC

ARGGAARATT

GATGUTTTAG

CCAGAGCTGA

CATCACCGARA

GATAGAGRGG

ACATTTGOTT

ATGEATTGCA

CACAACAGAC

CGETTCTTTT

CGCGGCTATC

CTGARGCGGE

CTCACCTTGC

CGCTTGATCC

GTACTCGGAT

TCGCGCCAGC

TCETGACCCA

GATTCATCGA

CCCGTGATAT

GTATCGCCGC

GAGCGGGACT

TTTCGATTCC

CGGCTGGATG

GTTTATTGCA

AGCATTTTTT

TETCTGRATC

CCTGTGTGAA

TGTARAGCCT

CCCGCTTTCC

GGGAGAGGCG

AAGACAARTAG

AGCTCGAGCT

AATTTTARCA

AGACAGTGTT

GAUTCCTARG

GCCTGATTCC

GCAGGAGCCA

CTGACATAGT

CGCAGGTTCT

ARTCGGCTGC

TGTCAAGACT

GTGGCTGGCC

AAGGGACTGG

TCCTGCCGAG

GGCTACCTGC

GGAAGCCGET

CGAACTGTTC

TGGCGATGCC

CTGTGGCCGG

TGCTGARGAG

TCCCGATTCG

CTAGGETTCG

ACCGCCGCCT

ATCCTCCAGC

GCTTATAATG

TCACTGCATT

GCGGCCGCGA

ATTGTTATCC

GGGGETGCCTA

AGTCGGGALR

GTTTGCGTAT

CAGGCATGCT

AGCTTTGCTT

CCARTTCAGT

CTCTGCACAG

CCAGTGAGTG

GTAGAGCCAC

GGGCAGAGCA

TGETETTGGGA

CCGGCCGCTT

TCTGATGCCG

GACCTGETCCG

ACGACGGGLG

CTGCTATTGG

AXRGTATCCA

CCATTCGACC

CTTGTCGATC

GCCAGGCTCA

TGCTTGCCGA

CTEGETCTGE

CTTGGCGGCG

CAGCGCATCG

ALATGACCGA

TCTATGAAAG

GLGGGGEATCT

GTTARCARATA

CTAGTTGTGG

TCCCGTCGAG

GCTCACARTT

ATGAGTGAGC

CCTGTCGTGC

TGGECECTCT

GGGGATGCGS
CTCAATTTCT
AGTTGATTGA
ATAAGGACAR
GCACAGCATT
ACCTTGGTAA
TATABGGETGA
GCTTGGATCG
GGGTGGAGAG
COGTSTTCCG
GTGCCCTGAA
TTCCTTGCGT
GCGARGTGCC
TCATGGCTGA
ACCAAGCGAR
ARGGATGATCT
AGGUGUGCAT
ATATCATGET
CGGACCGCTA
AATGGGCTGA
CCTTCTATCG
CCARGCGACG
GTTGGGCTTC
CATGCTGEAG
AMNGCARTAGC
TTTGTCCAAR
AGCTTGGCSET
CCACACAACE
TARCTCACAT
CAGCTGCATT

TCCGCTTCOT

_58_

TGGGUTCTAT

TATTTGCATA

GUARATGCGT

ACATTATTCA

CTAGGGAGAA

GGEGCCAATCT

GGTAGGATCA

ATCCACCATG

GCTATTCGEC

GUTETCAGCG

TGARCTGECAG

AGCTGTGCTC

GGOGOAGGAT

TGCAATGCGE

ACATCGCATC

GGARCGRAGAG

GCCCGACGGC

GGAARATGGC

TCAGGACATA

CCGECTTCCTC

CCTTCTTGAC

CQCCARCCTSS

GGRATCGTTT

TTCTTOGCCC

ATCACAAATT

CTCATCAATG

AARTCATGGTC

TACGAGCCGG

TAATTGCGTT

AMTGAATCGS

CGCTCACTGA

GGAACCAGCT

ATGAGAAMRA

TGCCARABAG

GAGGGZAGTAC

ATATGCTTGT

GUTCACACAS

GTTGCTCCTC

GTTGAATAAG

TATGACTGGG

CAGGGGCGCC

GACGAGGCAG

GARCGTTGTCA

CTCCTGTOAT

CGGCTGCATA

GAGCGAGCAL

CATCAGGGGC

GAGGATCTCG

CGCTTTTCTG

GCGTTGGCTA

GTGCTTTACG

GAGTTCTTCT

CATCACGAGA

TCCGGGACGEC

ACCCCAATTT

TCRCRAATAA

TATCTTATCA

ATAGCTGTTT

ARGCATAARG

GCGCTCACTG

CCAACGCGTG

CTCGCTGCGC

19840

2040

2100

2280

2340

2400

2460

2580

2640

27Qa0

2760

2820

2880

2940

3000

3060

3120

3180

3240

3300

3360

3420

3480

3540

3600

3660

3780



TCEGTCSTTC

ACAGAATCAG

ARCCGTAARA

CACRARARTC

GCGTTTCCCC

TACCTGTCCG

TATCTCAGTT

CAGCCCGACC

GACTTATCGT

GGTGCTACAG

GGTATCTGCG

GGCRARCAAR

AGARAARARAG

ARCGAARRCT

ATCCTTTTAA

TCTGACAGTT

TCATCCATAG

TCTGGCCTCA

GCARATARAACT

TCCATCCAGT

TTGCGCAACG

GCTTCATTCA

ARAARAGCGE

TTATCACTCA

TGCTTTTCTG

CCGAGTTECT

ARAGTGCTCR

TTGAGATCCA

TTCACCAGCG

AGGGCGACAC

TATCAGGGTT

ATAGGGETTC

GGCTGCEGTG

GGGATAACGC

AGGCCGCGTT

GACGCTCAAG

CTGGAAGCTC

CCTTTCTCCC

CGGTGTAGET

GCTGCGCOTT

CACTGGCAGT

AGTTCTTGARA

CTCTGCTGAA

CCACCGCTGSG

GATCTCAAGA

CACGTTARGG

ATTAMAARATG

ACCAATGCTT

TTECCTGACT

GTGCTGCAAT

AGCCTAGCCGE

CTATTAATTG

TTGTTGCCAT

GCTCCGGTTC

TTAGCTCCTT

TGGTTATGEC

TGACTGGTGA

CTTGCCCGGC

TCATTGGARR

GTTCGATGTA

TTTCTGGGTG

GCAAATGETTG

ATTETCTCAT

CGCGCARCATT

AGCGGTATCA

AGGRAAGAAC

GUTGGCGTTT

TCAGAGGTGG

COTCETGLEC

TTCGEGGARGT

CGTTCGCTCC

ATCCGGTAAC

AGCLACTGEET

GTGGTGGCCT

GCCAGTTACC

TAGCGGTGGT

AGATCCTTTG

GATTTTGGTC

BAGTTTTAAA

AATCAGTGAG

CCCTGTCRTG

GCATACCGCGA

AAGGSCUGAG

TTGCCEGGAA

TGCTACAGGC

CCAACGATCA

CGETCCTCOG

AGCACTGCAT

GTACTCAACC

GTCAATACGE

ACGTTCTTCG

ACCCACTCGET

AGCAARARCA

AATACTCATA

GAGCGGATAC

TCCCCGARMA

GCTCACTCRA

ATGTGAGCAA

TTCCATAGGC

CGARACCUGA

TCTCCTETTC

GTGGCGCTTT

ARGCTGGGCT

TATCGTCTTG

AACAGGATTA

AACTACGGCT

TTCGGAAAMA

TTTTTTGTTT

ATCTTTTCTA

ATGAGATTAT

TCAARTCTARAS

GCACCTATCT

TAGATAACTA

GACCCACGECT

CGCAGAAGTG

GOTAGAGTAR

ATCGTGGTGT

AGGCGAGTTA

ATCGTTGTCA

ARTTCTCTTA

AAGTCATTCT

GATBRATACTCG

GGGCGARRAC

GCACCCAACT

GGARAGGCARA

CTCTTCCTTT

ATATTTGAAT

GTGCCACCT

_59_

AGGCGGTAAT

ALGGCTAGCA

TCCGCCCCCT

CAGGRCTATA

CGACCCTGCC

CTCAATGCTC

GTGTGCACGA

AGTCCAACCC

GUAGAGUGAG

BCACTAGRAG

GAGTTGGTAG

GCARGCAGCA

CGEGETCTGA

CABAAAGGAT

GTATATATGS

CAGCGATCTG

CEATACGGGA

CACCGGCTCOC

GTCUTGCAAC

GTAGTTCGCC

CACGCTCGTC

CATGATCCCC

GAARGTRAGTT

CTGTCATGCC

GAGAATAGTG

CGCCACATAG

TCTCAAGGAT

GATCTTCAGC

ATGCCGCARA

TTCAATATTA

GTATTTAGAA

ACGGTTATCC

AAAGGCCAGG

TGACGAGCAT

ARGATACCAG

GCTTACCGGA

ACGUTGTAGG

ACCCCCCETT

GGTRAGACAC

GTATGTAGGC

GACZAGTATTT

CTCTTGATCC

GATTACGCGC

CGCTCAGTGG

CTTCACCTTAG

GTARRCTTGG

TCTATTTCGT

GGGCTTACCA

EGATTTATCA

TTTARTCCGCT

AGTTAATAGT

GTTTGGTATG

CATGTTGTGC

GGCUGCAGTG

ATCOGTARGA

TATGCGGCGA

CAGAACTTTR

CTTACCGCTG

ATCTTTTACT

ABAGGGAATA

TTGAEAGCATT

ALATAAACAR

3B40

3200

3960

4020

4080

4140

4200

4280

4329

4380

4440

4500

47140

4800

4860

4920

4980

5040

5100

5160

5220

5280

5340

5400

H460

5520

5580

5640

5679



(2]

(i}

{i1)

{x1) SEQUENCE DESCRIPTION: SEQ ID NO:15:

GRATTCTGAG

CAACAGCTAC

AGCCTGGGGE

AGRTGAACTG

GTATGAGTAA

ACRACGCCAT

TTTATTATTG

CCCTGGETCAC

CCTCCAAGAG

CCGAACCGGT

CEEOTGTCCT

GCAGCTTGGG

TGGACAMGAR

CACCTGAACT

TCATGRTCTC

CTGAGGTCAR

CGUGGGEAGGA

AGGACTGGCT

CCATCGAGAA

TGCCCCCATC

GCTTCTATCC

ACARGACCAC

CCGTGGACAA

CTCTGCACAA

(A} LENGTH:
{B) TYPE:

(C)

(DI TOPOQLOGY :

MOGLECULE TYFE:

CACACAGGACT

AGGTGTCCAC

GTCCCTGAGA

GGTCCGCCAG

TTACATACAC

GAACTCACTG

TGCGACACAA

CGTCTCCTCA

CACCTCTGGG

GACGGTGTCG

ACAGTCCTCA

CACCCAGACC

AGTTGAGCCC

CCTGGGGGGA

CCGGACCCCT

GTTCAACTGG

GCAGTACARC

GAATGGCAAG

AACCATCTCC

CCGGGATGRG

CAGCGACATC

GCCTCCCETE

GAGCAGGTGG

CCACTACACG

INFORMATION FOR SED ID NO:1h:

SEQUENCE CHARACTERISTICS:

1442 base pairs

nucleic acid

unknown

cDNA

CTCACCTATGG

TCCGAGGTGC

CTCTCCTGCG

GCTCCAGGGA

TACTCAGACT

TATCTGCARA

CCGGGGGAGC

GCCTCCACCA

GGCACAGCGE

TGGAACTCAG

GGACTCTRCT

TACATCTGCA

AARTCTTGTG

COCGTCAGTCT

GAGGTCACAT

TACGTGGATG

AGCACGTACC

GAGTACAAGT

AAAGCCAARG

CTGACCAAGA

GCCGTGGAGT

CTGGACTCCS

CAGCAGGGGA

CARGAAGAGCC

STRANDEDNESS: double

GATGGAGCTG
AGCTGGTGGA
CAGCCTCTES
AGGGGCTGGA
CAGTGAAGSG
TGARCAGCCT
TGGCGCCTTT
AGGGCCCATC
CCCTGGGCTG
GCGCCCTGAC
CCCTCAGCAG
ACGTGAATCA
ACAAARCTCA
TCCTCTTOCC
GCGTGGTGET
GCGTGGAGGT
GGGTGGETCAG
GCAAGGTCTC
GGCAGCCCTG
ACCAGGTCAG
GGGAGAGCAA
ACGGCTCCTT
ACGTCTTCTC

TCTCCCTGTC

_60_

TATCATCCTC

GTCTGGGGGA

AGTCTCCCTC

ATGGGTCTCT

CCGATTCACC

GACAGCCGAG

TGACCATTGG

GETCTTCCCC

CCTGGTCAAG

CAGCGRCGTG

CGTGGTGACT

CARAGCCCAGC

CACATGCCCA

CCCARARCCC

GGACGTGAGC

GCATAARTGCC

CGTCCTCACC

CAACARAGCC

AGAACCACAG

CCTGACCTGC

TGGGCAGCCE

CTTCCTCTAC

ATGCTCCETG

TCCGGGTAAR

TTCTTGGTAC

GGCTTGGTAC

AGTGGATACA

TCCATTACTG

ATCTCCAGAG

GACACGGGTG

GGCCAGGGARA

CTGEGCACCCT

GACTACTTCC

CACACCTTCC

GTGICCTCCA

AACARCCARGG

CCGTGCCCAG

ABGGACACCC

CACGAAGACT

AAGACARAGC

GTCCTGCACC

CTCCCAGCCC

GTGTACACCC

CTGGTCAAAG

GAGAACAACT

AGCAAGCTCA

ATGCATGAGG

TGATAGATAT

180

240

420

480

540G

600

660

720

780

8B40

1020

10840

1140

1200

1260

1320



cT
(2)

(11

(it}

(%1}
GRATTCTGAG
CBACAGCTAC
CCCCAGGACA
ATGATGTTCA
ACRACRATCG
CCTCCCTRGT
ATGACAGCAG
AGCCCARGGT
ACRAGGCCAC
GGAAGGCAAT
GCAACARCAR
BCRAGARGGTA

CTACAGAATG

{A} LENGTH:
(B} TYPE:

(C}

(D) TOPOLOGY:

CACACAGGAC

AGGTGTCCAC

GAAGGTCACT

CTGGTACCGG

GCCCTCAGGG

CATCTCTGGG

CCTGAATGGT

TGCCCCCTCG

ACTGGTGTGT

TAGCAGCCCC

GTACGLGGECC

CAGCTGCCAG

TTCATAGTTIC

MOLECULE TYFE:

762 haze p

nucleic acid
STRANDEDNESS: double

unknown

cDNA

SEQUENCE DESCRIPTICN: S

CTCACCATGG

TCCCAGTCTG

ATCTCCTGES

CAACTTCCAG

GTCCCTGACC

CTCCAGGCTG

TATGTCTTCG

GTCACTCTGT

CTCATAAGTG

GTCAAGGCGEG

AGCAGCTATC

GTCACGCATG

TAGATCTACG

INFOEMATICN FOR SEQ ID NG:16:

SEQUENCE CHARACTERIBTICS:

airs

EQ ID NO:L16:

GATGGAGCTG

TGTTGACGCA

CTGGGAGCAG

GGACAGCCCC

GATTCTCTGG

AGGATGAGGC

GAACTGGGAC

TCCCGECCCTT

ACTTCTACCC

GAGTGGRGAL

TGAGCCTGAC

AAGGGAGCAC

TATGATCAGC

(2) INFORMATION FOR SEQ ID NOQ:17:

(G]

(i1

{xi)

Glu
1

{2}

{A) LENGTH: & amino ac
{(B) TYPE: aminc acid
{C) STRANDEDNESS:

(D) TOPOLOGY: linear

SEQUENCE DESCRIPTION:

5

MOLECULE TYPE: peptide

Val Gln Leu Leu Glu

SEQUENCE CHARACTERISTICSE:

ids

SEQ ID NO:17:

INFORMATION FOR SEQ ID NO:18:

_61_

TATCATCCTC

GUCGCCCTCA

CTCCARCCTC

CAAACTCCTC

CTCCAAGTCT

TCATTATTAU

CCAGCTCACC

CTCTGARGGAG

GGGAGCCGTG

CAQCACACCC

GCCTGAGTAG

CGTGGAGARG

cT

TTCTTGGTAG

GTCTCTGCGG

GGEGGCAGGTT

ATCTATGATA

GGCCCCTCAG

TGCCAGTCCT

GTCCTAGGTC

CTTCAAGCCA

ACARGTGGECCT

TCCAAACAAR

TGGAAGTCCC

ACAGTGGCCC

1442

g0

120

180

3an

360

420

480

540

600

660

720

762



{i) SEQUENCE CHARACTERISTICS:
(A) LENGTH: & amino acids
(B} TYPE: aminc acid
{2) STRANDEDNESS:
(I} TOQPOLOGCY: linear

(1i} MOLECULE TYPE: peptide

(x1) SEQUENCE DESCRIPTION: SEQ ID NO:185:

Glu Val Gin Leu Val Glu
1 5

{2} INFORMATION FOE SEQ ID NO:19:

{i) SEQUENCE CHARACTERISTICS:
{(A) LENGTH: 18%% base pairs
(B} TYPE: nuclele acild
(T} STEANDEDHESS: double
(T} TOPOLOGY : unknown

{11) MOLECULE TYPE: cDNA

{ix} FEATURE:
(A} NAME/KEY: CDS
(B} LOCATION: 14..1735

{xi} SEQUENCE DESCRIPTION: SEQ ID NO:19:

GGEGGCARLTAE ACA ATS GAG TTG CTA ATC COTC ARA GUA AAT (GCA ATT ACC
Met Glu Leu Leu Ile Leu Lys Ala Asn Ala Ile Thr
1 5 10

ACA BTC CTC ACT GUA GTC ACA TTT TGT TTT GCT TCT GGT CAA RAC ATC
Thr Ile Leu Thr Ala Val Thr Phe Cys Phe Ala Ser Gly Gln Asn Ile
15 20 25

ACT GAA GAR TTT TAT CAA TChA ACA TGC AGT GCA GTT AGC RAR GGC TAT
Thr Glu Glu Phe Tyr Gln Ser Thr Cys Ser Ala Val Ser Lys Gly Tyr

CTT AGT GCT CTG AGA ACT GGT TGG TaAT ACC AGT GTT ATA ACT ATA GAA
Leu Ser ala Leu Arg Thr Gly Trp Tyr Thr Ser vVal Tle Thr Ile Glu
45 50 55 650

TTA AGT AAT ATC AAG GAA AAT AAG TGT AAT GGA ACA GAT GCT AAG GTA
Leu Ser Asn Ile Lys Glu Asn Lys Cys Asn Gly Thr 2Asp Ala Lys Val
65 70 75

AAR TTG ATA AAA CAA GAA TTA GAT AAA TAT AAR AAT GCT GTA ACA GAA
Lys Leu Tle Lys Gln Glu Leu Asp Lys Tvr Lys Asn Ala Val Thr Glu
80 B 90

TTG CAG TTG CTC ATG CAA BGC ACA CCA CCA ACHR AAC AAT CGA GCUC AGA

Leu Gln Leu Leu Met Gln Sex Thr Pro Pro Thr Asn Asn Arg Ala Arg
95 100 10%

_62_

49

97

145

193

241

283



AGR
Arg

ACC
Thr
125

TT3E
Leu

GTC
Val

TCC
Ser

ACC
Thr

cCcT
Pro
205

ATA
Ile

TTT
Fhe

ACT
Thr

GAT
Asp

AGT
Ser
285

GTA
Val

CAC
His

TGT
Cy¥s

GTA
Val

GARA
Glu
110

ART
ASTL

TTA
Leu

TG
Lew

ACA
Thr

AGC
Ser
1%0

ATT
Ile

GaG
Glu

AGT
Ser

AAT
Asn

CAG
Gln
270

TAC
Tyr

CAR
Gln

ACA
Thr

TTA
Leu

TCT
Ser
350

CTA
Len

GTA
val

GGT
Gly

CAC
His

AAC
Asn
175

TTC

GTT
Val

AGT
Ser
255

Lys

TCT
Ser

TTA
Leu

Tce
Ser

ACH
Thr
335

TTC
Phe

CCh
Fro

ACA
Thr

GTT
val

CTaA
Leu
1640

AAG
Lys=

GTG
Val

AAC
Asn

CRA
Gln

AAT
Asn
240

GR2
Glu

BAG
Lys

ATC
Ile

CCA
Pro

ceT
Pro
320

AGA
Arg

TTC
Fhe

AGG
Arg

TTA
Leu

GGA
Gly
145

GRA
Glu

GCT
Ala

TTA
Leu

BAG
Lys

CAR
Gln
225

GCA
Ala

TTA
L.eu

TTA
Leu

ATG
Met

CTA
Leu
305

CTa

Leu

ACT
Thr

CCA
Pro

TTT
Phe

AGC
Ser
130

TCT
Ser

GGG
Gly

GTA
Val

GAC
Asp

CRA
Gln
2140

ARG
Lys

GGT
Gly

TG
Leu

BTG
Met

TCC
Ser
290

TAT
Tyr

TGT
Cys

GAC
Asp

CAA
Gln

=
[ ]

Lt g1

Lys

GCA
Ela

GAR
Glu

GTC
Val

CTC
Leu
185

pitels
Ser

AAC
Asn

GTA
Val

TCA

Ser

TCC
Ser
275

ATA
Ile

GGT
Gly

ACA
Thr

AGA
Arg

GCT
Bla
355

AAT
Asn

Lys

ATC
Ile

GTG
Val

AGC
Ser
18C

Lys

TGC
Cys

AAC
Asn

ACT
Thr

TTA
Leu
280

AAC
Asn

ATA
Ile

GTT
Val

&CC
Thr

GGA
Gly
340

GAA
Glu

TAT
Tyr

AGG
ATy

GCC
Ala

RAC
Asn
165

TTA
Leu

AAC
Asn

AGC
Ser

AGA
Arg

BCA
Thr
245

ATC
Ile

AAT
Asn

Lys

ATA
Ile

AAC
Asn
325

TGG
Trp

ACA
Thr

ACH
Thr

Lys

ptegy
Ser
150

ALG
Lyse

TCA
Ser

TAT
Tyr

ATA
Ile

CTA
Leu
230

ceT
Pro

BAAT
ASht

GTT
Val

GAG
Glu

GAT
Asp
319

ACH
Thr

TAC
Tyr

TGT
Cys

_63_

CcTC
Leu

AGA
hryg
135

GG
Gly

ATC
Ile

AAT
Asn

ATA
Ile

TCA
Ser
215

CTA

Leu

GTA
Val

GAT
Asp

CAA
Gin

GAA
Glu
295

ACA
Thr

Lys

TGT

Cys

Lys

AAC
Asn
120

AGA
Arg

GTT
Val

Lys

GGA
Gly

GAT
AsSp
Z00

"
i

Asn

GAG
Glu

AGC
Ser

ATG
Met

ATAE
Ile
2B0

GTC
Val

ceC
Pro

GAA
Glu

GAC
Asp

GoT
Val
360

ART
AsSn

T
Phe

GCT
Ala

BGT
Ser

GTT
Vel
185

Lys

ATA
Ile

ATT
1le

ACT
Thr

coT
Pro
65

CTT
Val

TTA
Leu

TGT
Cys

GGG
Gly

AAT
Asn
345

CAA
Gln

GCC
Ala

CTT
Leu

GTA
val

GCT

Ala
170

AGT
Ser

CAR
Gln

GRA
Glu

ACC
Thr

TAC
Tyr
250

ATA
Ile

AGAH
Aryg

GCA
zla

TGG
Trp

TCC
Ser

330
GCA
Ala

TCA
Ser

ABA
ivs

GGT
Gly

TCT
sSer
155

CTA
Leu

GTC
Vel

TTG
Leu

ACT
Thr

AGG
Arg
235

ATG
Met

BCE
Thr

CAG
Gln

TET
Tyr

Lys
315

AARC

Asn

GGA
Gly

AAT
Asn

Lyse

TTT
Fhe
140

ARG
Lys

CTa
Leu

TTA
Leu

TTA
Leu

GTG
Val
220

GAA
Glu

TT&
Leu

AAT
Asn

Gln

GTA
Vail
3300

CTA

Leu

ATEC
Ile

TCA
Ser

CGA
Arg

433

523

L
21
~1

673

764

817

313

961

1008

1105



GTA
Val
365

CTe

Lewu

ACT
Thr

ATT
Ile

TTC
Phe

TCT
Ser

TCC
Ser

ATC
Ile
525

TTA

Leu

oTC
Val

AGT
Ser

CATAGACAAC CCATCTGTCA TTGGATTTTC TTAAAATCTG AACTTCATCG AAACTCTCAT

TTT
Fhe

TGC
Cys

TCA
Ser

GTG
Val

GGA
Gly
430

GGG
Gly

CAA
Gin

TAT
Tyr

CAZ,
Gln

GAT
Bsp
510

ATG
Met

ATT
Ile

ACA
Thr

ARAC
Asn

TCa
Ser
415

ATC
Ile

ATG
Met

GAR
Glu

GAC
Asp

GTC
Val
495

GAA
Glu

ATa
Ile

GCT
Ala

CTA
Leu

GAT
Asp

GTT
Val

ACH
Thr
400

TGC
Cys

ATA
Ile

GALC
Asp

GGT
Gly

CCA
Pro
488

AAC
Asn

TTA
Leu

ACT
Thr

GTT
Val

AGC
Ser
560

ACA
Thr

GAC
hgp
3825

GAT
Asp

TAT
Tyr

ARG
Lys

ACT
Thr

ARA
Lys
485

TTA
Leu

GAG
Glu

TTA
Leu

ACT
Thr

GGA
Gly

545

AAR
Lys

ATE
Met
376

ATA
Ile

GT&
val

GGC
Gly

ACA
Thr

GTG
Val
450

AGT
Ser

GTA
Val

ARG
Lys

CAT
His

ATA
Ile
530

CTG
Leu

GAT
Asp

AAC
Asn

TTC
Phe

AGC
Ser

Lys

TTT
Phe
435

TCT
Ser

e
Ly

T7C
Phe

ATT
Ile

AAT
Asn
515

ATT
Ile

CTC
Leu

CARA
Gln

AGT
Ser

AAC

Asn

AGC
Ser

ACT
Thr
420

TCT
Ser

GTA
Val

TAT
Tvyr

cCC
Pro

AAC
Asn
500

GTA
Val

ATA
Ile

TTA
Leu

CTG
Leu

TTA
Leu

cee
Pro

T
Ser
405

AAR
Lys

AAC
Asn

GGT
Gly

GTA
Val

TCcT
Ser
485

CAG
Gln

AAT
Asn

GTG
Val

TAC
TyT

AGT
Ser
565

ACA
Thr

Lys
390

GTT
Val

TGT
Cvs

GGG
Gly

ARD
Asn

AnA
Lys
470

GAT
Asp

AGC
Ser

GCT
Ala

ATT
lie

TGT
Cvs

550

GGT
Gly

TTA
Leu
378

TAT
Tyr

ATC
Ile

ACH
Thr

TGC
Cys

ACH
Thr
455

GGT
Gly

GAA
Glu

CTA
Leu

GGT
Gly

ATA
Ile
535

ARG
Lyvs

ATAE
Tle

CCA
Pro

GAT
Asp

ACA
Thr

GCA
Ala

GAT
Asp
440

TTA
Leu

GAA
Glu

TTT
Phe

GCA
Ala

ARZ
Lvys
520

GTA
Val

GCC
Ala

ART
Aszn

AGT
Ser

TGT
Cys

TCT
Sex

TCC
Ser
425

TAT
Tyr

TAT
Tyr

cea
FPro

GAT
Asp

TTT
Phe
505

TCC

Ser

ATA
1le

AGA
Arg

AAT
Asn

TAAATAAARA TAGCACCTAA TCATGTTCTT ACAATEGTTT

GAA
Glu

Lys

CTA
Leu
414G

AAT
Asn

GTA
Val

TAT
Ty

ATA
Ile

GCa
Ala
420

ATT
Ile

ACC
Thy

TTG
Leu

AGC
Ser

ATT
Ile
570

ATA
Ile

ATT
Ile
395

GGA
Gly

Lys

TCA
Ser

GTA
Va

ATA
Ile
475

TCA
Ser

CGT
Arg

ACA
Thr

TTA
Leu

ACA
Thr
555

GCA
Ala

AAT
Asn
380

ATG

Met

GCC
Ala

L ART

Asn

AAT
AsSn

AAT
Asn
460

ART

Agsn

ATA
Ile

Lys

AAT
Asn

TCA
Ser
540

CCAa
Pro

TPT
Fhe

ACTATCTGCT

CTATAAACCA TCTCACTTAC ACTATTTAAGC TAGATTCCTA GTTTATAGTT ATAT

(2}

INFORMATION FOR S5EQ ID WNO:20:
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1201

1287

1345

1441

1489

1537

1585

1633

1681

17239

1783

1845

1899



Tvr

Arg

Lys

65

Gln

Met

Arg

Leu

Gly

145

Glu

ila

Leu

Lys

Gln

225

Ala

Leu

Leu

(1)

£11)

{xi)

SEQUENCE CHARACTERISTICS:

{A) LENGTH: 574 aminc acids

(B} TYPE:
TOPOLOGY ;

(D}

MOLECULE

SEQUENCE

Glu Leu Leu Tle

Val

Glo

Thr

50

Glu

Glu

Gl

Phe

Ser

130

Ser

Gly

Val

Asp

Gln

210

Lys

Gly

Leu

Meat

Thr

Ser

35

Gly

ASBTL

Leu

Ser

Met

11z

Lys

Ala

Glu

Val

Leu

185

ser

Asn

Val

Ser

Ser
275

Phe

20

Thr

Trp

Lys

Asp

Thr

100

Asn

Lys

Ile

Val

Ser

180

Lys

Cys

Asn

Thr

Leu

260

Asn

5

Cys

Tyr

Cys

Lvs

85

Pre

Tyr

Arg

Ala

Asn

165

Leun

Asn

Ser

Arg

Thr

245

Ile

Azen

amino acid
linear

TYPE: protein

DESCRIPTION:

Len

Phe

Ser

Thr

Asn

Tyr

Pro

Thr

Lys

Ser

150

Lys

Ser

Tvr

Ile

Lieu

230

Pro

Asn

Val

Lys

Ala

Ala

Ser

GBly

Lvs

Thr

Leu

Arg

135

Gly

Ile

Asn

Ile

Ser

213

Leu

Val

Asp

Gln

Ala

Val

Thr

Azn A

Agn

Asn

120

Arg

Val

Lys

Gly

Asp

200

Asn

Glu

Ser

Met

Ile
2BG

ASTT

Gly

25

Ser

Ile

Asp

Asn

1305

Asn

Phe

Ala

Ser

val

185

Lys

Iie

Ile

Thr

Fro

265

val

_65_

SEQ 1D

Ala
18

Gln

Thr

Ala

al

a0

Arg

Ala

Leu

Val

Als

174

Ser

Gln

Glu

Thr

TyT

250

Tle

Arg

NQ:20:

Ile

Asn

Gly

Ile

Lys

=

Thr

Ala

Ly¥s

Gly

Ser

155

Leu

Val

Leu

Thr

Arg

235

Met

Thr

Gln

Thr

Ile

Tvr

Glu

val

Glu

Arg

Lys

Phe
140

Leu

Leu

Val

220

Glu

Leu

Asn

Thr

Thr

Leuw G

Arg

Thr

123

Leu

Val

ser

Thx

Pre

205

Phe

Thr

Asp

Ser
285

Ile
Glu
30

Ser

Len

Glu

110

AST

Leu

Leu

Thr

Sex

15Q

Ile

Glu

Asn

Gln
270

Tvr

Leu

15

Glu

Ala

Asn

Ile

Leu

25

Leu

val

Gly

His

AsSn

175

Lys

Val

Fhe

Val

Ser

255

Lys

Ser

Thr

Phe

Leu

Ile

Lys

80

Leeu

Pro

Thr

val

Leu

160

Lys

val

Asn

Gln

Asn

240

Glu

Lys

Ile



Met

Leu

305

Leu

Thr

Pro

Thxr

Asp

385

Asp

Tvr

Lys

Thr

Lys

465

Leu

Glu

Leu

Thr

Gly

545

Lys

{2)

Ser

2990

Tyr

Cys

Asp

Gln

Met

370

Tle

val

Gly

Thr

Val

450

Ser

Val

Lys

His

Ile

530

Leu

Asp

Ille

Gly

Thr

Ala
355
Asn

Phe

Ser

Leu

Fhe

Ile

Asn

51%

Ile

Leu

Gln

e
val
Thr
Gly
340

Glu

Ser

Ler

Thr

420

Ser

val

Tyr

Pro

Asn

300

val

Ile

Leu

Leu

INFGRMATION

(i}

Lvs

Ile

AsT

325

Trp

Thr

Leu

Pro

Ser

405

Lys

Asn

Gly

Val

Ser

485

Gln

ASn

Val

Tvr

Ser

565

FOR

Glu

AsD

310

Thr

Tvr

Cys

Thr

Liys

350

Val

Cys

Gly

Asn

Lys

470

Asp

Ser

AEla

Ile

Cys

550

Gly

SEQ

Cys

Ly=

Leu

375

Ty

Thr

Cys

Thr

455

Gly

Glu

Leu

Gly

Ile

535

Lys

Ile

lu Val

Val

380

Pro

AsSp

Thr

Ala

Asp

440

Leu

Glu

Phe

Ala

Lys

520

Val

Ala

Asn

Leu

Cys

Gly

Asn

345

Gln

Ser

Cys

Ser

Ser

425

vy

Tvr

Pro

Asp

Phe
505%

Arg

Asn

ID NO:21:

SEQUENCE CHARACTERISTICS:

(A}
(B}
(c)
(D}

LENGTH:
TYPE:
STRANDEDHESS :
TOPQLOGY : unknown

amine acid

1% amino acids

_66_

Trp
Ser
330

Ala

Leu

410

Asn

Val

Ty

Ile

Ala

480

Ile

Thx

Leu

Ser

Ile
570

Tyr

Lys

315

Gly

Asn

Ile

385

Gly

Lys

Ser

Val

ile

475

Ser

Arg

Thr

Thr
555

Ala

Val
Q0

Leu

Ile ©

ser

Arg

Asn

380

Met

Ala

Asn

Asn

Asn

460

Asn

Iys

Asn

Ser

548

Pro

FPhe

Val

His

Val

Val

365

Leu

Thr

Ile

ATg

Lys

445

Lys

Phe

Ser

Ser

Ile

325

Leu

Val

Gln

Thr

Leu

Ser

350

Phe

Cys

Sexr

Val

Gly

430

Gly

Gln

Gln

Asp

510

Met

Ile

Thr

Asn

Leu

Ser

Thr

335

Phe

Cys

Asn

Lys

Gl

Asp

Val

495

Glu

Ile

Ala

Lau

Pro

Pro

320

Arg

Phe

Asp

Val

Thr

400

Ile

Asp

Gly

Fro

480

Asn

Leu

Thr

Val

Ser
560



{ii) MOLECULE TYPE: pesptide

{(xi) SEQUENCE DESCRIPTION: SEQ ID NG:21:

Gly Gly Gly Gly Ber Gly Gly Gly Gly Ser Gly Glv Gly Gly Ser
L 5 10 15

[MEofEE 23]

[M1A] GA—1 scFVIZ7—UHEORSV1I9 mAb (EB4
FHBEAHEWO092,7043815, 1992E3A19HAMK) LoBs%s
Y75 TCh B,

[M1B] GA—1 scFVZ7y—YHEORSV B4 mAb (HE
BHFHEAREWO93,/20210%, 1993410H1 404 Lo
BETRTITTITHD,

[M2] scFVZyr—¥, GA—1, GA—3BLTRGr—1LRSV
FH27 3 LBIANATRRT ST T7TCH S,

[K3] Gi—1 LHFEER, 7uky i/ SHaNEGE DM
HiEE I VODNAEYS (EFE&ES1) BEOCEAEES (—XFa— Flckwn
T@REShET I/ B EFEE2) 27T,

[K4] Gi—1 HEHTEER, 7oty v/ SN DM
HHEE I VODNAES (EBFES3) BLORAEES (—XFa— FlckBn
TRESNE=T I/ B EFES4) 27T,

[M5] GA—1®/7vo—FAREOBRCEREND 7 v—=0 Pk
Rd, HEVHENEZ p CDBEERI ¥ —ficXho I —Apa Il 757 A
PeLTrZu—fb LT, @LEVIEEE p CNFBERIF— 43 —-1pc
nHFitSacl—Avr 117372 e L Tou—blik, M ERT
D,

[M6] GA—1—AK$HF voOHSET I/ BRS EFIESD) LARREH
OFEx OF /7 a—F AP O EFRETS, A @B T7) BIUB (
EFIHEE 8) HEMOHMEHDT I / BRF %Y, BEOBSIX, LR (
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GL) #ETDp 58 (EHEEE) KEIE, FROTaky v 7EnkT
TORBTEME L. CDR3THRE TS, [—1 I LEEORS L OFR—ME2RT
FlziX, BEHAREZA) , AFOBRERY —F—HEEBEVCCDR 1 — 3124
4T 5,

[K7] GA—-1A1R$HF vOLEHT I JEERS (BFIEE9I) LAE
HofEe DE /7 u—FAHiEORBRERETD, A (BFESL 1) BLUB
(BFIEES 1 2) BEDOLHET I/ BEFIEZRT, Ve BHEROBEDCESIL.,
AFERINER (GL) #BEFDp L8 (FFIER10) IESE, RADTRE Y
L ZENET I KRB THEL, CDR 3 TEETS, BG4 28K
Bloil, FENESHEELGL—1ARXSWTREND, M6 LAk, |
— 1 FEROERFIE DR—HEE 7T,

[M8] H8A~8FiX, HEIZDWTRSVflk FGA—1mAb#%
EETHARISTAIFGA—1Ap c dDEFHENLRDNARY] @FIES1 3
) 7Y, G1— 1HEOFRMANG, V—F—XFF N TI/ER T oty
VIEE, ANLVRFUERBBIUVE c o RIFBR= FX 7 L7 —PEIWEME
Y,

[M9] M9A~9E, LEIEOWTRSVHEfE FGA—1mAb%
EETHEBTTAIFGA—1Ap c nOEFLDNARS (BFIES1 4
) Y, M8 A—8F LRAKIZLEICOWTHIET HEEBREND,

[M10] HK10ARKXIU1O0BIK, Y7AIFGA—1BpcdDHH
Da—F ¢ 7 EEOEFENLRDNARS (BHES15) 213t KTOBE
i3, ISA—8F (BF&EE13) KBJAGAL—1ApcdDhdbdE~rH
—E2F] & DfEEERT,

[K11] F5AIFGA—1Bpcn®L#EDa—F 1 FHEEODN
AES (BFIEES16) 2577, KTFOEREER, MI9A—9E EHES14)
WBITBGA—1Ap c nD&X7F—FF L OHEERTT,
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[1A]

0.D.492nm

[®1B]

0.D.492nm

05+

0.45 |

0.4 ¢

0.35

0.3

0.25 1

02+

0.15

Fig. 1A

RSV19/GI1 scFv D7 —8EE

r— Gl1
—— GH/RSV1S

04
0.00E+00

0.45 W
0.4 4
0.35 4
0.3 1
0.25 4
024
0.15 1

0.1 4

0.05

2.00E+08 4.00E+08 6.00E+08 B.00E+08 1.00E+09

a.r.u

B4/GH scFv 77— 84

|—&—aIt
—— GI1/B4

0.00E+00

2.00E+08 4.00E+08 6.00E+08 8.00E+08
a.r.u

Fig. 1B
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(2]

Fig. 2
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[x3]

51

101

151

201

251

301

FIGURE 3

CAGTCTGTGTTGACGCAGCCGCCCTCAGTCTCTGCGGCCCTAGGACAGAR
Q & v L T @ P P S8 V 5 A A P G @ K

GGTCACCATCTCCTGCACTGGCAGCAGCTCCAACCTCGGGGCAGGTTATG
v T I 5 ¢ T G 8 8§ &8 N L G A G ¥ D

ATGTTCACTGGETACCGGCRACTTCCAGGGACAGCCCCCARACTCCTCATC
v H W Y R @ L P ¢ T A P K L L I

TATGATARCAACRATCGGCCCTCAGGGETCCCTGACCGATTCTCTGGCTC
Yy DN NN R P S G V P DR VF 8 G &

CAAGTCTGGCCCCTCAGCCTCCCTGGCCATCTCTGEGCTCCAGGCTGAGG
K § ¢ P 5 A S L A I 5 G L @ A E D

ATGAGGCTGATTATTACTGCCAGTCCTATGACAGCAGCCTGAATGGTTAT
E A b Y Y C Q 8 Y D s 8 L N G Y

GTCTTCGGARACTGGGACCCAGCTCACCGTCOTAGGT
v F &G T ¢ T Q L T V L G
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[x4]

51

101

151

201

251

301

351

FIGURE 4

GAGGTGCAGCTGGETGGAGTCTGGEEEAGGCTTGETACAGCCTGEGGGGTC
E VvV ¢ L ¥V E 3 G G &6 L VvV Qg P G G &5

CCTGAGACTCTCCTGCGCAGCCTCTEGAGTCTCCOTCAGTGGATACAAGA
L R L 8§ ¢ A A & G ¥V 8 L 5 G Y K M

TGAACTGGGETCCGCCAGGCTCCAGGGARAGGEGCTGGAATGGGTCTCTTCC
N w VvV R ¢ A P G K G L E W VvV S &5

ATTACTGGTATGAGTAATTACATACACTACTCAGACTCAGTGAAGGGCCG
I T &6 ¥ § N ¥y I H Y 8 D s V K G R

ATTCACCATCTCCAGAGACAACGCCATGAACTCACTGTATCTGCRAAATGA
F T I 8§ R D N A M N S8 L ¥ L § M N

ACAGCCTGACAGCCGAGGACACGGGTGTITATTATTGTGCGACACAACCG
5 L T & E D T G V Y Y C A T Qg P

GGGGAGCTEGCGCCTTTTGACCATTGGECGGCCAGGGRACCCTGGTCACCGT
G E L A P F D B W G Q G T L V¥V T V¥V

CTCCTCA
5 &
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(5]

Figure 5
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[x6]

FIGURE 6

GA~1—FfvEmAbD

HEHT = / BEERI DR
| —F—F S RIS
GL Dp58: EVQLVESGGGLVQPGGSLRLSCAASGFTFS
Gh-1 scFv:  eme s oo VSL-
GA~1A: MGWSCIILFLVATATGVHS----L=====m—--——mmmmmmmm oo mm
GA-1B: = mmmeemesssasem—m—————e e V= o e e

CDR1 CDR2
GL Dp58: SYEMNWVROAPGKGLEWVSYISSSGSTIYYADSVRGRFTISRDNAKNSLY
GA-1 SCFV: @G-R=~----——-=m------ S~TGMSNY-H-S--—==== == Moo
Ghm LA e e e o e e e e e
GA-1R: = mmmm oo e e e o e e
CDR3

GL: DpS8: LQMNSLRAEDTAVYYCAR
GA-1 scFv: =—=-=--—- T-—==G===-- TQPGELAPFDHWGOGTLVTVSS
GA=1A: e e e e o i o
GA-1B: = —emmmmmmmmrmm e mmmmee oo — e
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[x7]

FIG 7

GA—1TA—FEHFvEMADD
LEE7 = / ERECAODLEES

I b AN 1

GL DpL&:

Gh-1 scFy:

GA-1A:
GA-1B:

GL DpLS:
GA-lscFv:
Gha-1A:
GA-1B:

GL Dpl8:

GA-1 scFv:

GA-1A:
GA-1B:

ce————— Re-mmm—==—-=o D-Nemmmo e mmmm o= P S--
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[®8A]

51
101
151
201
251
301
351
401
451
501
551
601
651
701
751
801
851

201

951

1001

1051

FIGURE 8A
gacgtcgeggccgctetaggectccaaaaaagectocctcactactictgy
aatagctcagaggccgaggcggcctcggcctctgcataaataaaaaaaat
tagtcagccatgcatggggcggagaatgggcggaactgggcggagttagy
ggcgggatgggcggagttaggggcgggactatggttgctgactaattgag
atgcatgctttgcatacttctgcctgctggggagcctggggactttccac
acctggttgctgactaattgagatgcatgctttgcatacttctgcctgct
ggggagcctggggactttccacaccctaactgacacacattccacagaat
taattcccggggatcgatccgtcgacgtacgactagrtattaatagtaat
caattacggggtcattagttcatagcccatatatggagttccgegttaca
taacttacggtaaatggcccgcctggctgaccgeccaacgacccecgecc
artgacgtcaataatgacgtatgttcccatagtaacgccaatagggactt
tccattgacgtcaatgggtggactatttacggtaaactgcccacttggca
gtacatcaagtgtatcatatgccaagtacgccccctattgacgtcaatga
cggtaaatggcccgcctggcattatgcccagtacatgaccttatgggact
ttcctacttggcagtacatctacgtattagtcatcgctattaccatggtg
atgcggttttggcagtacatcaatgggcgtggatagcggtttgactcacg
gggatttccaagtctccaccccattgacgtcaatgggagtttgttttggc
accaaaatcaacgggactttccaaaatgtcgtaacaactccgecccattg
acgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagage

EcoRI
tgggtacgtgaaccgtcagatcgcctggagacgccatcgaattctgagca

cacaggacctcaccatgggatggagctgtatcatcctcttcttggtagca
M G W s ¢ I I L F L V A

y—5— Btk
Xhol

acagctacaggtgtccactccgaggtccaactgctcgagtctgggggagg
T A T &G VvV H S E v Q L L E 8S--~--

Oty g SN NFif
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(xK8B]

1101
1151
1201
1251
1301

1351

1401

1451
1501

1551

1601
1651
1701
1751
1801
1851
1901
1951
2001
2051
2101

2151

FIGURE 8B
cttggtacagcctggggggteccctgagactectecetgogcagectotggag
tctcocecectcagtggatacaagatgaactgggteccgccaggetecagggaad
gggctggaatgggtctctticcattactggtatgagtaattacatacacta
ctcagactcagtgaagggccgattcaccatctccagagacaacgecatga
actcactgtatctgecaaatgaacagcectgacagecgaggacacgggtget
tattattgtgcgacacaaccgggggagctggcgecttttgaccattgggg

BstEIT Bspl20I
ccagggaaccctggtcaccgtctecteagectocaccaagggeccarcgg

O 6 T L v T V § 8§/
Hags TV / CHL

tcttccccctggcaceoctoctecaagagecacctetgggggcacageggcec
ctgggetgectggtcaaggactacttecccgaaccggtgacggtgtegtyg
gaactcaggcgccocctgaccagecggegtgecacaccttcecggetgtectac

BstEIT
agtcctcaggactcectactecctcagecagegtggtgaccgtgeoctecagc

agcttgggcacccagacctacatctgcaacgtgaatcacaagcccagcaa
caccaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcaca
catgcccaccgtgcccagcaccotgaactectggggggaccgtcagtcetec
ctocttccccccaaaacccaaggacaccectecatgatctcccggaccectga
ggtcacatgcgtagtggtggacgtgagccacgaagaccctgaggtcaagt
tcaactggtacgtggacggegtggaggtgcataatgeccaagacaaagecg
cgggaggagcagtacaacagcacgtaccgggtggtcagecgtectcaccegt
cctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtcteca
acaaageccctoccageoccccatecgagaaaaccatctccaaagccaaaggd
cagccccgagaaccacaggtgtacaccctgeceecatcccgggatgaget

gaccaagaaccaggtcageorgacctgectggtcaaaggcttctatccoca
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(K8cC]

2201
2251
2301
2351

2401

2451
2501
2551
2601
2651
2701
2751
2801
2851
2901
2951
3001
3051
3101
3151
3201
3251
3301

3351

FIGURE 8C
gcgacatcgeecgtggagtgggagagcaatgggcagecggagaacaactac
aagaccacgcctceoogtgeotggactccgacggectecttcttcctectacag
caagctcaccgtggacaagagcaggtggcagcaggggaacgtcttctcat
gctecgtgatgcatgaggetetgcacaaccactacacgcagaagagectc

tccetgteoctecgggtaaatgatagatatcrtacgtatgatcagectogact
S P G K * HEOCHH

gtgccttectagttgecageccatctgttgtttgooccctecececegigecttc
cttgaccctggaaggtgocactcccactgtectttoctaataaaatgagg
aaattgcatcgcattgtctgagtaggtgtcattctattctgggggdgtggg
gtggggcaggacagcaagggggaggattgggaagacaatagcaggecatgce
tggggatgcggtgggctetatggaaccagctggggctcgacagegetgga
tctcecegatccccagetttgettetcaatttecttatttgcataatgagaa
aaaaaggaaaattaattttaacaccaattcagtagttgattgagcaaatg
cgttgccaaaaaggatgctttagagacagtgttctetgcacagataagga
caaacattattcagagggagtacccagagctgagactcecctaageccagtga
gtggcacagcattctagggagaaatatgcttgtcatcaccgaagcctgat
tccgtagagccacaccttggtaagggccaatctgctcacacaggatagag
agggcaggagccagggcagagcatataaggtgaggtaggatcagtgctc
ctcacatttgcttetgacatagttgtgttgggagecttggatagcttggac
agctcagggctgecgatttecgcgeccaaacttgacggcaatecctagegtgaa
ggctggtaggattttatccccgctgccatcatggttcgaccattgaactg
catcgtcgccgtgtcccaaaatatggggattggcaagaacggagacctac
cctggecteccgetcaggaacgagttcaagtacttccaaagaatgaccaca
acctcttcagtggaaggtaaacagaatctggtgattatgggtaggaaaac

ctggttctccattcocctgagaagaatcgacctttaaaggacagaattaata
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(K8D]

3401

3451

3501

3551

3601

3651

3701

3751

3801

3851

3901

3951

4001

4051

4101

4151

4201

4251

4301

4351

£4401

4451

4501

4551

4601

FIGURE 8D
tagttctcagtagagaactcaaagaacoaccacgaggagetcattticte
geoaaaagtttggatgatgccttaagacttattgaacaaccyggaattgge
aagtaaagtagacatggtttggatagteggaggecagttotgtttaccagyg
aagecatgaatecaaccaggccaccttagactottitgtgacaaggatecatyg
caggaattigaszagtgacacgrttttccoccagaaattgatttiggggaaata
taaacttctcocccagaataccoaggogtoctctctgaggtoccaggaggaaa
zaggcatcaagtataagtttgaagtctacgagaagaaagactaacaggaa
gatgoctttcaagttctetgeteocectectaaagetatgecatttitataag
accatgggacttttgetyggotttagatcagectecgactgtgecttatagt
tgceagecatetgttgtttgecootecececgtgecttecttgacocctgga
aggtgcrcactoccactgtectttcectaatasaatgaggasattgecatcge
attgtctgagtaggtgtcattctatticiggggggtgggdtiggggcaggac
agcaagggggaggattgggaagacaatagcaggcatgotggggatygcggt
gggctcectatggaaccagectggggctecgategagtgtatgactgecggeege
gatccogtecgagagecttggocgtaatcatggtocatagotgtittcctgtgtyg
agattgttatcogctcacaattcracacaacatacgagecocggaagcataa
agtgtaaagcctggggtgcctaatgagtgagectaactcacattaattygeyg
ttgogotcactgoccocecgetttecagtcgggaaacctgtecgtgecagetgea
ttaatgaatcggccaacgcgogyuggagaggocggtitgocgtattoggocget
cttceogottocctogeotcactgacticgetgegeicggtecgttoggetgegy
cgagegygtatcagotocactocaaaggoggtaatacggttateocacageatc
adgdgataacgcadggaaadgaacatgigagcaaaadgcragcaaaaggcea
ggaaccgtaaaaaggcogegttgetggegtttttoecataggctecgecee
cctygacgageatcacaaaaatcgacgetcaagtcagaggtggogaaacae

gacaggactataaagataccaggcgtttcoccotggaagctecctogtge

_79_



(K8E]

4651

4701

4751

4801

4851

4801

4851

5001

5051

5161

5151

5201

5251

5301

5351

5401

5451

5501

5551

5601

5651

5701

5751

5801

FIGURE BE
gctecboctgttococgacootgecgottacecggatacoctgtocgeetttecte
ccttogggaagegtggogetttotcaatgetcacgotgtaggtatcteayg
tteggtgtaggbogticgectocaagotgggctgtgtgocacgaacceooocyg
ttcageccgaccgetgegecttateecggtaactategtettgagtecaac
ceggtaagacacgacttategecactyggecageagocactggtaacaggat
tagcagagcgagatatogtaggoggtgectacagagttottgaagtaggtgge
ctaactacggctacactagaaggacagrattitggtatctgogetetgeny
aagccagttacctteoggaaaaagagttggtagectcttgatcoggecaaaca
aaccaccgetggtageggtggtttttttgtttgecaagcagecagattacge
gcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtct
gacgctcagtggaacgaaaacteacgttaagggattttggtecatgagatt
atcaaaaagygatcttecacctagatccttttanrattaaaaatgaagttita
aatcaatctaaagtatatatgagtaaacttggtectgacagttaccaatge
ttaatcagtgaggecacctatectecagegatectgteotatttegtteatecat
agttgectgactecocogtogtogtagataactacgatacgggagggettac
catctggccecoagtgctgoaatgataccgecgagaccracgctcacoeggct
ccagatttatcagcaataaaccagecagecggaagyggocgagogoagaay
tggtcctgeaactttatceygcectecateccagteotattaattgttygecggg
aagctagagtaagtagttcgocagtiaatagtttgegeaacgttgttgeo
attgctacaggcategtggtgteacgetecgtecgtttggtatggetteatt
cagctocggttoccaacgatcaaggogagttacatgatcoccoatgttgt
gcaaaaaagcggttagectectteggteoctoogategttgicagaagtaay
ttggceccgeagtgttatecactecatggttatggcagcactgeataattctet

tactgtecatgercatcogtaagatgottttoctgtgactyggtgagtactcaa
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FIGURE 8F
ccaagteoattoctgageatagtgtatgcggcgacegagttgetettgeocy
gogtoaatacgggataataccgogcecacatagecagaactttaaaagtgoet
catrattggaaaacgttcttoggggcgaaaactctcaaggatcttacege
tgttgagatcocagttcocgatgtaaccecactcgtgcacccaactgatcttca
gcatctittactitcaccageghttctgogtgagcaaaaacaggaagygca
saatgeogeaaaaaagggaataaggycgacacggaaatgtbgaatactea
tactcttectttttocaatattattgaageatttatcagggttattgtete
atgagcggatacatatttgaatgtatttagaaaaataaacaaatagggygt

teegogeacattheccocgaanagtgecacct
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FIGURE %A
gacgtcegeoggecgetetaggoctocaaaaaagccttccticactacttetygyg
aatagctcagaggccgaggeoggcecteoggectectgecataaataaaaaaaat
tagtcagccatgcatggggcggagaatgggcggaactgggeggagttagyg
ggcgggatgggcggagttaggggcgyggactatggttgetgactaattgag
atgcatgctttgcatacttctgcctgctggggagcctggggactttccac
acctggttgctgactaattgagatgcatgctttgcatacttctgectget
ggggagcctggggactttccacaccctaactgacacacattccacagaat
taattcocggggatcgatcegtcgacgtacgactagttattaatagtaat
caattacggggtcattagttcatagcocatatatggagttocgegtraca
taacttacggtaaatggceccgcctggctgaccgeccaacgaccococgece
attgacgtcaataatgacgtatgttcccatagtaacgccaatagggactt
tccattgacgtcaatgggtggactatttacggtaaactgeccacttggca
gtacatcaagtgtatcatatgccaagtacgeccccctattgacgtcaatga
cggtaaatggcccgectggcattatgecccagtacatgaccttatgggact
ttcctacttggecagtacatctacgtattagtcatcgctattaccatggtg
atgcggttttggcagtacatcaatgggcgtggatagecggtttgactcacy
gggatttccaagtetecaccccattgacgtcaatgggagtttgtittgge
accaaaatcaacgggactttccaaaatgtcgtaacaactccgecccatty
acgcaaatgggcggtaggcgtgtacggtgggaggtctatataagcagage

EcoRI
tgggtacgtgaaccgtcagategectggagacgecatcgaattctgagca

cacaggacctcaccatgggatggagctgtatcatcctettettggtagca
M ¢ W 8 ¢ I I L F L V A

)—5—  GHA

Sacl
acagctacaggtgtccacCchagctcacgcagccgccctcagtctctgc
T A T G VvV H $§ E L T O --

Ot E NN
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FIGURE 9B
1101 ggccccaggacagaaggtcaccatctcctgcactgggagcagctccaacc
1151 tcggggcaggttatgatgttcactggtaccggcaacttccagggacagcc
1201 cccaaactcctcatctatgataacaacaatcggccctcaggggtccctga
1251 ccgattctctggctccaagtctggcccctcagcctccctggccatctctg
1301 ggctccaggctgaggatgaggctgattattactgccagtcctatgacagc
AvrII
1351 agcctgaatggttatgtcttcggaactgggacccagctcaccgtcctagg
T Q L T V L G
HHAEE IV / CA
1401 tcagcccaaggctgccccctcggtcactctgttcccgccctcctctgagg
1451 agcttcaagccaacaaggccacactggtgtgtctcataagtgacttctac
1501 ccgggagccgtgacagtggcctggaaggcaattagcagccccgtcaaggc
1551 gggagtggagaccaccacaccctccaaacaaagcaacaacaagtacgcgg
1601 ccagcagctatctgagcctgacgcctgagcagtggaagtcccacagaagg

1651 tacagctgccaggtcacgcatgaagggagcaccgtggagaagacagtggc

1701 ccctacagaatgttcatagttctagatctacgtatgatcagcctcgactg
P T E C S * CH L#H

1751 tgccttctagttéccagccatctgttgtttgcccctcccccgtgccttcc
1801 ttgaccctggaaggtgccactcccactgtcctttcctaataaaatgagga
1851 aattgcatcgcattgtctgagtaggtgtcattctattctggggggtgggg
1901 tggggcaggacagcaagggggaggattgggaagacaatagcaggcatgct
1951 ggggatgcggtgggctctatggaaccagctggggctcgacagctcgagct
2001 agctttgcttctcaatttcttatttgcataatgagaaaaaaaggaaaatt
2051 aattttaacaccaattcagtagttgattgagcaaatgcgttgccaaaaag
2101 gatgctttagagacagtgttctctgcacagataaggacaaacattattca

2151 gagggagtacccagagctgagactcctaagccagtgagtggcacagcatt
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FIGURE 29C
ctagggagaaatatgettgtcatcaccgaageotgattocgtagagecac
accttggtaagggecaatcigetecacacaggatagagagggcaggadgcca
gggcadagcatataaggtgaggtaggatcagttgecteccthcacatttgett
ctgacatagttgtgttgggagettggatcgatccaccatggttgaacaag
atggattgeacgeaggttectecggoogettgggtggagaggatattogge
tatgactgggcacaacagacaatoggotgetoctgatgccgocogtgttecy
getgtocagogcaggggogoeccggttactttttgtcaagacogacctgtaeey
gtgccctygaatgaactgeaggacyagygcagegoggettatecgtggoctggce
acgacggygcgtitcottgogoagoctgbtgoctegacgttgtcactgaagocggy
aagggactggctgctattgggcgaagtgecggggcaggatctectgteat
ctcaccttygctoctgcocgagaaagtatcecatcatggectgatgcaatgegy
cggotgcatacgecttgateccggetacctgoccattegaccaccaagocgaa
acatcgratcgagogagecacgtactocggatggaagecoggtcocttgtegate
aggatgatctggacgaagageatcaggggotegegecagecgaactgtte
gccagdgctcaaggcgegeatgoocgacggcgaggatetegteogtgaccea
Eggcgatgocctgettgocgaatatcatggtggaaaatggecgetttetg
gattcatcgactgtggccggctygggtygtggcggacegetatcaggacata
gcgttggctaccegtgatattgoctgaagagottggeggecgaatgggectga
cecgecticctegtgotttacggtatcgoecgetececgattegecagegeateyg
cocttctategecticttgacgagttcttctgageogggactctggggttog
aaatgaccgaccaageogacgcccaacctgecatcacgagatttegattee
accgecgecttotatgaaaggttgggotteggaategtt ttecgggacge
cggctgygatgatcctoccagogoggggatctcatgotggagttcttcgece

accceccascttgtttattgecagettataatggttacasataaageaatage
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FIGURE 9D
atcacaaatttcacaaataaagcattitttitcactgcattctagtigtgy
tttgtcoccasactcatcaatgtatettatcatgtectggatecgoggecgega
toccegtogagagecttggegtaatcatggtcatagotgtttoctgtgtgaa
attgttatcecgctecacaattccacacaacatacgagecggaageataaay
tgtaaagcecctggggtooctaatgagtgagetaactecacattaattgegtt
gegcteactgeececgetttecagtogggaaacctgtocgtgeccagetgeatt
aatdgaatcggocaacygcgoggggagaggeggtttgegtattgggegetect
tceogottoctaogotecactgactogetgegetaggtegttoggetgoggey
ageggtatcagectcactcaaaggcggtaatacgogttatecacagaatcag
gggataacgcaggaaagaacatgtgageaaaaggocagoaaaaggocagy
aaccygtaaaaaggccegegtigotggegtttttccataggoctccgecccce
tgacgagcatcacaaaaatcgacgctcaagtcagaggtgygcgaaaccecga
caggactataaagataccaggeghttccecocctggaagetcoctecgtocge
tctectgttecgacectgecgettacecggatacctgtecgectttoctece
ttcgggaagegtggegetttctcaatgotcacgetgtaggtatecteagtt
cggtgtaggtogttogotocaagetgggotgtgtgcacgaacccecogtt
cagecocgaccgctgegecttateccggtaactategtectiigagtecaacce
ggtaagacacgacttatcgecactggcagcagcecactggtaacaggatta
geagagcgaggtatgtaggeggtagctacagagttctitgaagtggtggect
aactacggctacactagaaggacagtatttggtatctgegotctgectgaa
goccagttaccttoggaaaaagagttggtagetcttgatecggcaaacaasa
ccaccgctggtagegatggtitttttgttigecaagecagcagattacgege
agaasazaaggatctcaagaagatcctttgatcttttctacggggtctga

cdctcagtggaacgaaaactcacgttaagggattitggtecatgagattat
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FIGURE 9E
Ccazaaaggatclitcacctagatecttitaaattaaaaatgaagttittaaa
tcaatctaaagtatatatgagtaaactiggtctgacagttaccaatgett
aatcagtgaggcacctatcotcadgcgatictgtictattrogttcatccatag
ttgocctgactococogtegtgtagataactacgatacgggagygdettaceca
totyggecceagtgetgeaatgatacegegagacecacgeteoaceggeneo
agatttatcagcaataaaccagocageocggaagyggcogagegcagaagtyg
gtcctgeaactttatcocgectocatocagtotattaattgitgooggygaa
gctagagtaagtagttcgoccagttaatagtttgogeaacgtigthtgocat
tgctacaggcatcgtggtgtecacgectogtegtitggtatggottcatica
getecggtteccaacgatcaaggegagttacatgatoocceccatgttgtge
aaaaaagcggttagctccttogotecteccgategttgtocagaagtaagtt
ggcoegcagtgttatcactcatggttatggcagecactgecataatctctta
ctgtcatgccatcoccgtaagatgettttoctgtgactggtgagtactcaace
aagtcattctgagaatagtgtatgcggegacegagtigoctettgecagge
gtcaatacgggataataccgogecacatagecagaactttaaaagtgetea
trcattggaaaacgttctteggyggogaaaactctcaaggatcttaccgetyg
ttgagatccagticgatgtaacccactegtgcacccaactgatettecage
atcttttactttcaccagegtttctgggtigagocaaaaacaggaaggcaasa
atgcocgcaaaasagggaataagggcgacacggaaatgtitgaatactcata
ctottecctttttcaatattatigaageatttatcagggttattgtetcat
gagcggatacatatttgaatgtatttagaaaaataaacaaataggggttc

cgcgecacattteccogaaaagtgocacct
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FIGURE 10A EcORI

gaattctgagca

cacaggacctcaccatgggatggagctgtatcatcctcttettggtagea
M G w S ¢ I I L F L V A

acagctacaggtgtccactccgaggtgcagctggtggagtctgggggagg
T A T G V H S E V Q L VvV E S5 -

N- i
cttggtacagcctggggggtcoctgagactctectgegeagectciggay
tctccctcagtggatacaagatgaactgggtecgccaggcteccagggaag
gggctggaatgggtctcrteccattactggtatgagtaattacatacacta
ctcagactcagtgaagggccgattcaccatctccagagacaacgccarga
actcactgtatctgcaaatgaacagcctgacagccgaggacacgggtgetr

tattattgtgcgacacaaccygggggagectggeygecttttgaccattgggg

Bspl20I
ccagggaaccctggtcacocgtctectcagectoeaccaagggcccatcgy

tcttccccctggcaqcctcctccaagagcacctctgggggcacagcggcc
ctgggctgcctggtcaaggactacttccccgaaccggtgacggtgtcgtg
gaactcaggcgccctgaccagcggegtgcacaccttoccggetgtectac
agtcctcaggactctactccctcagcagcgtggtgaccgtgccctccagc
agcttgggcaccecagacctacatctgcaacgtgaatcacaagecccagcaa
caccaaggtggacaagaaagttgagcccaaatcttgtgacaaaactcaca
catgcccaccgtgcoccagcacctgaactcctggggggaccgtecagtctec
ctetteccecccaaaacccaaggacacectcatgatctececggaccectga
ggtcacatgegtggtggtggacgtgagccacgaagaccctgaggtcaagt
tcaactggtacgtggacggcgtggaggtgcataatgccaagacaaagccy
cgggaggagcagtacaacagcacgtaccgggtggtcagcgtcctcaccgt

cctgcaccaggactggctgaatggcaaggagtacaagtgcaaggtctcca
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FIGURE 10B
acaaagcoctoccageccoocatcgagaasaaccatctecaaageccaaagygyg
cageccecgagaaccacaggtgtacaccctgeoccocatecogggatgaget
gaccaagaaccaggtcagcctgacotgectggtcaaaggctitctatocca
gogacatcgecgtggagtgggagageaatgggragecggagaacaactac
aagaccacgcctecogtgetggactecgacggetecttoticectetacag
caagotcacogtggacaagagcaggtggcagcaggggaacgtocttotcat
gotecocgtgatgcatdaggoetoctigeacaaccactacacgcagaagagecte

tococtgteotecgggtaaatgatagatatet
S P G K *
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EcoRI
gaattctgagca

cacaggacctcaccatgggatggagctgtatcatecctettctiggtagea
M G W & C I I L F L V A

acagctacaggtgtccactccecagtetgtgttgacgcagoccocgecctecagt
T A T G v ®H 5 @ § VvV L T Q -

N- R
ctctgcggcoccaggacagaaggtcaccatctectgecactgggagcaget
ccaacctcggggcaggttatgatgttcactggtaccggcaacttccaggyg
acagcccccaaactcecctcatctatgataacaacaatcggccctecaggggt
ccctgaccgattetctggetccaagtectggeccectecagectecctggeca
tctetgggctecaggctgaggatgaggetgattattactgeccagtectat

gacagcagcctgaatggttatgtcttcggaactgggacccagctcaccgt

AvrlII
ccraggtecageccaaggetgeccccteggtcactectgttoocegecctect

ctgaggagcttcaagecaacaaggeccacactggtgtgtctcataagtgac
ttctacceogggagecgtgacagtggecctggaaggcaattagcageccegt
caaggcgggagtggagaccaccacaccctccaaacaaagcaacaacaagt
acgcggocagcagcetatctgagectgacgectgagecagtggaagtecocac
agaaggtacagctgcecaggtcacgcatgaagggagcaccgtggagaagac

agtggcccecctacagaatgttcatagttctagatctacgtatgatcagect
P T E C § *
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